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'Jiitributim of Heat over tlte Giohc. ' 

.t montlis, do not\xceed 1“.8, and they are v«ry 
regiaaiiy positive or I’jegative, according to the order of the’sea¬ 
sons. M. Arago * has examined for seven years the observations 
of noon. They give lor Paris 5°A more thaij the mean tempera¬ 
ture of the whole year. Upon higli inuun^iins in the tempe¬ 
rate ' zone, the difference is scarcely "f. By the application 
of <xx!fficients, variable according to the latitude and tlie eleva¬ 
tion, we may dedi’ve the true mean teniper.ityres from observa¬ 
tions made at any particul.ar jicriod of the day, nearly in th» 
same manner as we can ascertain the latitude of a place fron*'^ 
altitudes of the sun, taken out of the meridian. 

If we do not stop at two observations of the maximum and 
minimum, but add a third observation, «rc commit an error more 
or less senous, if we divide simjily hy tll^^c thc^sum of the ob¬ 
servations, without attending to the durati^i of the partial tero- 
pc‘ratures, and to the place which the third observation occupies 
between the la.st terms of the series ."I;. Experience proves, that 
the mean temperatures of the yeav, obtained by two or three ob¬ 
servations, do not differ sensiblv, if the iiitermediate observatloii 
is sufficiently di.stant (flmr or Jive hours) from the observation 
of the inaxhnvm and mmhmim. Whenever, therefore, w'e do 
not take into account the duration of the intermediate tem¬ 
peratures, iw should jirefer iIk* two observations of the ex¬ 
treme temperature, w hich is the method most generally adopted. 
We shall coiiient ourselves with poiiiliiig out the errors to which 

• The mean of the observations at noon at Paris was 56®.84; at Ckmnont 
in Auvergne <ele\ation 1348 feet), 56“.30; at Slrasburg (elevation 4S3 feet), 
55°.23. BuUttin dc la Soc. Philam. 1814, Oct. p. 95.—H. 

-)■ At the Hospice of St Gothord. Ephem. Soc. Pal, 1785, p, 47. 

J Example .—the 13th dune, at 4*' in the morning, 46'’.4; at 2^ in the af¬ 
ternoon, 5.'>'’.4; and at IH* in the evening,, 50®, (erroneously 46*,4, or 8“ Centig, 
in the original). In calculating by the duration, we have 

S0“.9 the mean for 10’' of inten’ol, ^ 509°.0 
53.7 ' 9 --474.3 ^ 

48.2 5 =241,0 ^ 

The true, mcitn of which is 5l°.0. The mean of the three observations, as eom- 
mfinly taken, is 50".(). If we stop at the two cjtrcme letnj^atures, we shall have 

for their half sum 50®.45,—U. 

% 
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M.^Huml)oldt on Isotheymul Lines, and ItiC ■ * 

it is liable. In our climates, tte two extreme terms do not di¬ 
vide <he series of twenty-fours into two eqi^al parts. Tiie maxi- 
raum is an epoch nearly fixed; the rising of the sun retards or 
hastens it three hours. As we ought to take into account the 
duraUon of the partial temperature, in order to find the quan¬ 
tity of heat divided between the night and the day, we'must 
couple the maximum of one day with the minimum of the 
day following, and not be content with taking half the sum of 
fill the maxima and mmima of a month. In the ordinary me- 
vhod, wc determine only the mean temperature of the part of 
the day comprehended between the rising of the sun and two 
o’clock in the afternoon; and we take it for granted that the 
mean temperature is the * from two o’clock to sunrise next 
day. This double ck jr, of want of equi-distance and of the 
coupling of obsertaJ’ms, does not in general produce errors of 
more than some tenths of degrees, sometimes in excess, and some¬ 
times in defect, since the warm and cold days are mixed f. 

All the calculated results will err in defect, if the 305 ordi¬ 
nates, through which the curve of the year passes, do not 
express an arithmetical progression, and if the partial irre¬ 
gularities do not sensibly compensate one another. It is only 
on this suppo.iiuon that we can judge by the extreme terms of 
the series, of the sum of the tcrpis, tiiat is, of the partial tempe¬ 
ratures. It is vei’v obvious, that near the maximum, the in¬ 
crease ought to be more slow tblin in other points of the curve, 
and that this increa.se in the temperature of the air ought to 
depend on the sine of the sun’s altitude, andVin the emission of 
the radiant heat of the globe. 


• • Exa}npte.—\t sunrise at 6'', ; at 2 o’clock in the afternoon, 62“.6. At 

•unset, 51*.H; at 2\ G()°.2 ; at sunrise, S0°. The true means 'will be for the first 
24 hours 56*.9, and for the second AQ'-O, for we shall Save 

For 4 (.50“.0 4- 66“.2) X 8 450°.4 for 8»> =t 472'’.0 

16 4 (5r.8 + 6g®.6) X 16 - 1 915*.2 for IG** = 929*.6 

The m|thddcommonly employed gives 4(50'’-f- 62®.6) — S6°.3, and 4 (66*.2 + 51*8) 
-j::. errors being — 0".6^nd -f 0.9, sometimes positive and sometimes 

negative.—H. ^ 

-f- The error disappears when days of equal temperature succeed one another. 
It amounts to 1“.8, if the mean temperatures dt two successive days diflhcfirOm T* 
to 9®, which however vety*rarcly happens.—H. 
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iL appeared to me very impdrt^t to establish, by obsi»v 
vatioQs made at every hour, at diflSereat periods of the yeao*, 
and under different latitudes, the degree of confidence tlmt can 
lie placed in those results whicli are called J^an Teit^eratm’ee. 
I hav^ selected from the registers of the Boyal Observatory at 
Paris clear and calm days, which off'ered at least ten or twelw 
observations. Under the equator, I have spent whole days Si 
determining the liosary increments and decrements of tmipem- 
ture, in marking the thermometer both iit the shade.and in the 
sun, and also the progress of evaporatiwi and humidity ; and 
in order to avoid calculation, I measured with a quadrant tlw 
altitude of* the sun at each observation. I chose days and 
nights completely calm, and when the heavens were entirely free 
from clouds, because the mass of vesicular vapours interriijrts 
the radiation from the earth. Tlie result of theMt! experiments 
has Ijeen very Batisfactol*y, and proves, what held already been 
deduced from the coincidence between the temperature of the 
earth and the mean of daily observ ations, and from the reguim' 
progress of the mean temjicratures of months in different yeaxst, 
that the effects of small disturbing causes may be cotnpenmted 
by a great number of observations ♦. I have obtained analo¬ 
gous results by taking, for several months, the mean of 9 o'clock 
in the morning, of sunrise and midnight. I have computed the 
temperatures by the distance of the maximum, expressed in timey 
and on the supposition of an ariUiraetical progression. I haw 
found that, under the, Tonid Zone, Uie morning curve from 
sunrise to the maximum^ differs very regularly from the even- 


' On the 3d and 4th September 1811, lai.^46°.50'. 


Sum of the temperatures 

True mean temperature, 
tzdeing into account the 

Half sum of the two ex¬ 

during S4 hours. 

duration. 

treme rnnperatures. 

625M1 Fahr, 

37“.92 Fahr. 

58*.28 Fahr. 

672.49 

.49.90 

61.88 

834.67 

66.74 


834.67 

66.74 

%8.00 

83537 

66.74 

6.3.50 


6^61 Mean. 

63.35 Mean. 


azyl which does not appear h||t in the true means.-»H. 
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ing curve. In the morning the true mean temperature, speh as 
we find by taking the duration into account, is a little greater 
than half the sura of the extremes *. In the evening the error 
is in a contrary direction, and the series of temperatures ap¬ 
proaches more to •:! progression by quotients. The differences 
do not in general exceed half a degree, and calculation proves 
that the compensation is regular. It would he curious to exa¬ 
mine the effect which the radiation of the cdi:.n lias on these ho¬ 
rary effects, as the changes of temperature at the surface do 
not follow the geometrical progression, in so far as they take 
place in a medium of uniform temperature. 

In order to avoid the use of an arbitrary measure, astrono¬ 
mers express the diameters of the planets by taking that of tiic 
earth for unity. In like manner, I express the mean tempera¬ 
tures not in parts of the equatorial heat, hut by the arithmetk al 
ratios which subsist between this heat and that of the other paral¬ 
lels. This method frees us from the want of uniformity, which 
arises from the use of different thermometers. Instead of say¬ 
ing that in Europe, under the parallel of 4.5°, the mean tempe¬ 
rature is 13°.4 Centigrade, or 56°.12 of Fahrenheit, we say that 
it is = 1.0°,487, and in lat. 55°= 1.0",29- These arithmetical 
ratios inform us of wdiat is most interesting in the theory of the 
distribution of heat, that in thermometers wliosc zero is the 
point of melting ice, the mean temperatures under the latitude 
of 45° and 55° are, in our regions, the half and the third near¬ 
ly of the equatorial temperature, which 7 suppose to be 81°.5. 

f To he continued.) 


* Example .—Latitude 10*.25'. ^ 



Calculation of a 

Supposition of 


true mean l>y 

an arithmetical 


the jduAtion. 

progression. 

Before the maximum, 11th September 1799, 

. TO*. 52 Fahr. 

69*.44 Fahr. 

14.th 

, 69.26 

68.00 


71.24 

70.34 

After the 18th August, 

68.72 

69.80 

20th 

70,16 \ 

71.24 

27th 

66.72 

69.26 

Before the maximum, 17tlt August, 

^ 69,26 

68.00 

After the maximum, 17th August 

65.48 

66.02 

Total cflcct, 17th August, 

•7.87 

67.01 ' 

a 


M. 
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Art. II.— O/f the Antiseptic Power the PyroUgiwus Acid. 
By Mr \Vii.liam Ramsay. Communicated by the Author. 

AmruT twelve months ago, it was notifie/ in the newspapers, 
that the acic^formed by the destructive distillation of wood, com¬ 
monly called th^^Pyrolignous Acid, has the property of preserv¬ 
ing animal substances from putrefaction. • 

Since this fact was announced, 1 have* tried a variety of expe¬ 
riments on this subject, not only a.s a matter of curiosity, but 
also with the view of rendering llie acid serviceable in domestic 
economy, and in particular for the preservation of animal sub¬ 
stances used as provisions in the victualling of ships. 

The pyrolignous acid, the product of the distillation of wood, 
is now well known in Britain as an article of commerce, and in 
its native state i.s a liquid of a wliite wine colour, possessing a 
strong acid slightly astringent taste, combined with an empy- 
reumatic smell. When this acid is allowed to remain in a state 


of rest for eight or ten days, tar of a black colour subsides, and 
the acid is tlicn comparatively transparent. To purify it fur- 
tlier, it undergoes the process of distillation, by which it is freed 
from a still greater portion of the tar with which it is combined, 
and it is thus rendered still more trans|Tarent. But though the 
process of distillation is repeated without end, it will never be 
freed from the volatile oil with which it is combined, and which 
is the cause of th# eni^)yrcuma constantly combined with it. 

From the above sketch of the qualities of tliis acid, it may 
be perceived that it contains the same properties fer the preser¬ 
vation of animal matters from phtrefaction that the smokirjg* 
them by wood do«^, which i.s practised at present by the most 
barbarous nations, and which has been handed down from the 


remote.st ages of antiquity. 

In the curing ol' red herrings in this country, the fish, after 
being freed from gut, are partially salted, and then suspend-' 
pd by the eyedwles on rods of wood, in a house constructed for 
the purpose, on the fltwr of which fires of jyvood are lightcKl, and 
kept burning night and day witli a smothered heat, until it is 
^ascertained that the«herrings are fidly cured. If red herring.y’ 
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were Jis fully salted as those which are ^cured in the common 
manner for white herrings, the fish would be disagreeable from 
excess of salt, and would not possess the requisite flavour. 

From the expenmcnts to be afterwards narrated, the accounts 
which we have liacr from France of the antiseptic powtl's of the 
pyrolignous acid are fully entitled to credit, and tV'b person who 
first applied it as an antiseptic, deserves the^^l atitude of man¬ 
kind, These rem’hrks^are made, not with the idea that the few 
experiments afterwards mentioned, are of so much importance as 
to give full information on this subject, my intention only being 
to induce those who are interested in the curing of provisions, to 
try its powerful effects. I shall ti)erefbrc mention a few expe¬ 
riments in the order in which they were made. 

On the 10th of July last, a number of herrings were cleaned 
in the common manner, and, without being salted, were immer¬ 
sed for three hours in distilled pyrolignou.s acid, of the speci¬ 
fic gravity of 1,012. On withdrawing the fish from the acid, 
they were considerably softened, and liad not the firmness of 
fish taken fronj a pickle of common salt. In this .state they 
were hung on a rod to dry in the shade, were frequently exa¬ 
mined, and, fhough the months of July and August were very 
hot, tht‘ herrings had not the slightest sign of putrefaction; on 
the contrary, the smell was quite wholesome, although joined 
with the flavour arising fnpn having been steeped in this acid. 
On broiling one of the herrings, the cnipyreurnatic smell was 
strongly develo})ed, and the fish were by no means agreeable to 
those who are not accustomed to this flavour; but after being 
kept for upwards of six months, they remained in a state of 
“Sbrnplctc preservation. From experiments made since, 1 find 
that pyrolignous acid, of the specific grav^y of 1,012, is too 
strong for the immersion of fish for so long a period as three 
hours, but that simply doping them in acid of the above 
strength ia sufSdent.fbr their pre^vation, if they are after¬ 
wards dried in the shade; and on boiling h^jrrings done in this 
manner, they were very agreeable to the taste, ‘fewd had nothing 
of the disagreeable empyreuma whi^h tliose had w'hich were 
steeped for three houfs in the acid. 



(^the Pyrolig^noui Add, StZ 

AkhoiTgh it is thus evident that fish may be presen’ed with¬ 
out the mtervention of salt; yet mankind are so accustomed to 
the habitual use of salt in the preservatkan ai fotxi of almost every 
species, that my next experiments were with the view of 

unitin^hese antisej)tics in llic curing of provisions. 

A numHif of very fine haddocks were cleaned, split, {^nd 
sli^rtly sprinli^l^ with salt for six hours. After being dimied, 
they were dipped ft>r about three seconds’^ pyrolignous acid, 
tlien hung on a spit in the shade for eight days*before being 
used. Oil being broiled, the fish were of an uncommonly fine 
flavour, delicately white, and ware ecpial to what arc called Fin¬ 
nan Haddocks, which are so much esteemed. As a comjiarative 

A 

experiment, I allowed one of the fish to remain twelve liours in 
tlie pyrolignous acid; on withdrawing it, it was soft and tender, 
wdiich sliowed that the acid had begun to decompose the mus¬ 
cular fibre of the fish. On broiling it, it had the same biid qua¬ 
lities of the herrings ivhich were too long steeped in the acid, 
and was unpalatable, from the strong eiupyreuma and acid 
taste. 

Herrings were cured in the same manner, and with the same 
success, by being first slightly cured with salt, drained, and 
then,immersed in the pvvolignous acid. After^being dried in the 
shade for two months, the tjuality and tiavuui were cqtial to 
those of any red herring ivlfkh 1 ever lasleil, and the fish re- 
taineii the shining and fresh a})j)earance which they have when 
taken from thc%ea. 

When those exqierimcnts were begun in July 1819, the mana¬ 
ger at th(' w'orks in which I am interested, dipped a piece of fresh 
beef in pyrolignous a<;id of the sjVeific gravity of 1,012. It jwws 
not immersed mcAe than one minute: it is now in my possession, 
(March 4th 1820), and is as f«*e from taint as on the day when 
the experimeast was made, in July : no stilt was here used. 
He at the same time dipped a piece of \^eel' in pure^ vinegar, the 
specific gravity ^ wdiich was 1,009; he infiMmaed me that on the 
18th of Novi^fnber last it was perfectly free from taint, when, 
being broiled, it had^# tjpry ag^ccaWe sub-acid taste;. From the 
latter circumstancept appears that vinegar possesses in a certain 
degree the same fifeiseptic quality as the pyrolignous add. Skioc,' 
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I was informed of this cireuiustance, I havtj, cured some haddocks 
with pure vinegar; tlicy are entirely free li oni taint^ hut when 
cooked tliey had an inid|»d taste, 1‘rom the want of the slight 
saline taste to whi^h we are accustomed.. 

From observing the cJiange which takes place on fc^n'when, 
top long immersed in pyrolignous acid, it appears J^at the acid, 
when too strong, acts os a solvent of the fish^t^ss the texture is 
not only shortened,«^Ut fibrous matter was dilfused through the 
liquid, atid‘ the bulk of the fish was diminished. But when 
fish are only dipped in the acid, no diminution of bulk takes 
place. 

My experiments have not been extended farther than those 
above narrated, but from them we may safely conclude, that the 
pyrolignous acid jwsscsses high aiiti8e})tic powers, and that it 
may ultitriktely prove eminently useful in domestic economy. 

Whether the,pyrolignou.s, or any of the oilier vegetable acids, 
were employed in the art of embalming, cannot now be ascer¬ 
tained ; but with the view of observing their effects, 1 six years 
ago strewed a haddock with pounded tartaixius acid in crystals, 
and hung it up to dr)'. It never shewed the least sign of pu¬ 
trefaction, and*^became nearly as hard as wood; and although 
exposed to casual moisture, aiid contact with many kinds of 
gases, no change took place in its external appearance during 
the above period. i 

Although my experiments ob the antiseptic jxiw'er of the pyro¬ 
lignous acid have been chiefly confined to thfr preservation of 
fish, yet, from several trials made with it on beef, I find it has the 
same power in preserving it sound; and when beef is partially 
saked, and then steeped for S. short time in the pyrolignous 
acid, after being drained and cooked, it has same flavour as 
Hamburgh beef; and I have no doubt, that,, witli proper mo¬ 
difications, its use may be extended to the presecffttion of every 
species of animal food. ^Xhis ^1 be a v&ry desirable object, par¬ 
ticularly in the curing (rf provisions for sea-storqs, as a very small 
quantity of salt will be necessary for ke||)ing tllfem in a sound 
state; and the acid with which they ar^ impregnated, may pre- ■ 
vent the tendency to ^'orbutic affections%|B'hich seamen arc 
suited in long voyages. 
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From what has nowiljeon stated, it is obvious, tliat this'aeid 
possesses high antise})tic powers; anti considering it a prof)er 
subject of inejniry whetlier llie voiiatilo dil with which it is com¬ 
bined, assisted in the preservation of animal substances, I have 
since dfp^lvl haddocks and fresh beef in pure vinegar, of the 
specific gravitj^f 1,009. When fish were allowed to remain in* 
the vinegar for minutes, I observed that the miiscular 

fibre was immediately acted on, a ]iartial so^tibh of the fiish toolc 
place, and the acid became milky. When vinegar of a stronger 
quality was used, the fish was entirely dissolved, particularly if 
aided by heat. But^oth fish and beef which were dipped in 
vinegar of the specific gravity of 1,009, and which w'ere after¬ 
wards dined in a summer heat, now remain perfectly free 
from taint. <lai mentioning this to a re.spectable clergyman who 
resided in a secluded part of the country, where fresh meat can¬ 
not at all times be conveniently procured, he stated to me, that 
for the two last summers the fresh meat used by his family was re¬ 
gularly wijied with a cloth w hich was previously moistened with 
pure vinegar of tlie specilic gravity of l,OJ34; and that the beef, 
veal, &c. were thu.s kept sweet and fresh during the heat of 
summer, several days longer than they otherwise would have 
been *. 

From the solvent power of })ure vinegar, it is obvious, that a 
iiew' com^Kiuiid is formed by its^ union with inert animal sub¬ 
stances, and it is probable, that, in cbnscquence of this union, 
they are preserved •from putrefaction. When a linen cloth is 
moistened with vinegar, and fully dried, the vinegar is evapo¬ 
rated, and no trace of it is left on the cloth; but when the same 
vinegar is applied to animal substances in the manner formerly 
described, by steepinj|^ them in it, they retain the acid taste, al¬ 
though dried in a stove at the temperature of 80 degrees of 
Fahrcnheir.s theroitQmeter (oar eight or,ten daj^s. 

Fish cured with the smoke of wood, are by no means dis¬ 
agreeable to most p^ple. Now, the immersion cf food in the 
py^plignous acidf-ifinereljllNhe a|:q>lication of the smoky prin- 
cijde (if it may be so terra^d^ iu thqr liquid sttite. But whether 

t Vinegar in its pure st lj^ of the above strergth, is sold by Mr Jo|t,n Crotnbic. 
Merchant Street, Edinburgh, and by .T. and A. Millar, j^ishopsgate Street, London. 
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it would be safe to pack fish in bulk which have been immersed 
the pyrolignous add, when caught at a distance from land, 
must be the sublet of experiment by those who are interested 
kUthis budBe8S.Y If it is tried, I would advise, that after thd 
feh are well cleaned, they 1» merely fully dip|ied the add, 
*Jihd dian laid on a drainer, so constructed tMft none of the 
add is test. When fully drained, they be packed into a 
cofliidbnananner; and when it is perceived that the 
texture is not' ingured, a slight sprinkling of salt may be given 
to them, to render them more palatable. If the fish are in good 
preservation, it i»'Ould prevent vessels whilh remaip long at sea 
in the prosecution of the fishery, from being himbered with the 
stowage of salt. 

When the pyrolignoiis acid seems too impure''%r further use, 
it may be clarified by the following simple process: A dozen of 
fresh eg^, after being well beat uj) in the common manner as used 
for clarifying liquids, may be added to every twenty gallons of 
the impure add, which is to be heated in an iron boiler. Be¬ 
fore boiling, the eggs coagulate, and bring the impurity to the 
surface of tfie boiler, which must be carefully skimmed off. The 
acid mu^ then be withdrawn from the boiler, as it is a solvent 
of iron, which would darken its colour. 

It may not be foreign to the present subject, to mention an 
improvement made by me in the repacking of white herrings, a 
branch of trade whicli is now of so njjuch importance to this* 
country. * 

About six years ago, I was applied to by an extensive dealer 
^ for a method of purifying brine used as a pickle in repacking 
herrings. He told me, that it had been customary with him to 
boil the brine, and to skim off what was 4ij^osed to })e the im¬ 
purities contaii^d in it, but that it still rrapdned impure as for¬ 
merly, and continued to netain its putrid 
On trial of a poftion of the impure briiil, I found that this 
was the case, and that the matter throwuyto the surface of the 
liquid, when boiled, was in reality Iftt comlSlfted with the im¬ 
purities contained in it by evapora(tiq||. The brine with whith 
white herrings are surrounded in the casks in which they are 
packed, fs always at saturation; hence fro cause why salt crys¬ 
tallises on the surface almost a$ soon as it boils.* * 
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The method which* I foilowed in f«irifymg the Iwme was 
simply as fidlows: It was diluted with watef to the specific j^a- 
vity of ] ,160, and then put into a clean cai^itofi boiler. For 
every tliirty gallons of’ 3^iiglish wine measu^, a ilooMm of 
were and mixed with the brine; at the same dme, abKmt 

Jialf a pound fine ground charcoal was also put into 
and the whole wt {^stirred together. The bi^ be^g *K 3 #v|)e- 
low saturation, when heated, allows the i^ipii^ty cimta^^ in' it 
to rise to die surface, and when brought to b(^, is carefully 
skimmed off. The liquid on cooling is now as pure as water. It 
is well known that charcoal imbibes putnd e^uvia. This sub¬ 
stance frees the bidnc from its ofiensive smell, and at the same 
lime tile eggs coagulating, carry off the charcoal and impur^es 
of tlie brine entirely to the surface. On again packing the 
herrings, a very small portion of salt is strewed on them, so that 
the brine may again become saturated; aud the brine, when 
cooled, is poured into the cask until the fish are covered by it. 

The very resfiectable dealer whom I directed to the above 
process for clarifying brine, has frequently told me, thiU, sdiice 
he adopted it, he has never had a complaint agsm^t the her¬ 
rings; and, as a proof of this, he disposes of sevenri thowLsand 
barrels yearly. 

Glasgow, March 18ii0. 


Akt. in. —On the Length of the Pendulum^ in reply to a Let¬ 
ter contained in No. XVI. qfothe ^iMrterly Journal of 
Science.'^ By ^illiam Watts, Esq. 

I Fe£l myself (^led upon to notjpe certain 4Qbservations con¬ 
tained in a lettei* wfateh has appeared in No^XVI. of the ** Quar- 
terly Journal of Silence, literature, and the Arts,” under the 
.ri^iature of Z/t^ativeflb my remarks on Captain Kater's Pa¬ 
per containing Experimenjts for determinihg the length of the 
Seconds Pendulum in the latitude of I^ondon; because this 
dritic has thought to give a very partial and wvfak out- 
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4iQe ’of’ my paper; mid to unsrepreseiit the facts ’which it con- 

He commeopes^with observing, that, “ Uiis writer (a Mr Wil¬ 
liam Watte of tli^ Customhouse, reliance,) begins b^' niista- 
Mag the length of the Seconds Pendulum for that^/'the Pen- 
^didum. of iExpmment; and in consequence at the con- 

idaiaiem llifit tiie number by which the squa^^f the arc of vi- 
l»litio)|,)is to be *mu||iplied is incorrect!''' In reply to this, I 
candidly acknowledge that I have committed a small mistake in 
correcting an error which Captain Kater has fallen into, rela¬ 
tive to the conation due to the amplitude of the arc of vi¬ 
bration ; and I now find that the said error does not amount to 
nmre than one4hird of what is stated in my former paper; as 
the number by which the square of the arc of vibration is to be 
multiplied, should have been stated at about 1,6385, instead of 
1,645: whereas the factor given by Captmn Kater is 1,635; 
consequently it is incorrect^ as already asserted, although nt)t to 
the same degree. 

This mistatement, in the nuignitude of the eiror committed 
by Captmn Kilter, is of little or no consequence,—first, liecause 
Ihc'^rntda, which he has employed for the purpose of reducing 
B. finite circular arc, to the case of an infinitely smaU arc of vi¬ 
bration, is not the Otpproprinte one; and, secondly, Because 1 
Iiavc already furnished the proper formula, —given the demon¬ 
stration of it, and deduced from it the correct result, due to 
tlie amplitude of the arc of vibration. And although the de¬ 
monstration of this important formula forms a prominent fea¬ 
ture of ray paper, and is no where else to be found correct; yet 
'‘it did not suit the purpose of Z even to notice it in the o^tdinc 
of my paper, whicli, be says, he was templUd to give ! 

The next charge is, that I have “ convicted Captain Kater 
of not having expressed tlje number of vib^ons made by the 
pendulum in twenty.four hours beyond nearest hundredth 
of a vibration!^ This is very true, and I. might have stated, 
not even to die nearest hundredth of a vibramhm But, perhapi, 
it may be urged thrft this is a trifliqg error, and a matter of no 
importance; but hq,wever this may be,’ such was not the opi¬ 
nion of Biot, Mathieu, Arago, &c., for tb^ expressed the num- 
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her of vibrations made in a mean ^lar day, to the nearest thou¬ 
sandth of a vibration ,-*and this is all tha* I <xmtend for.^ But 
not to rest the cause upon mere urf bunded assertions, as im 
done, let us sec how the facts stand ; and for ^is;|lUrpose, let us 
resumc.^he 5th set of Ej^periments, marked laBce it ap¬ 
pears to baimtitled to, at least, as much credil as any one of the 
series, and, I ilna^ne, to more than the first, tkwd atid fburtk 
sets, because of tlT^great irregularity whidi is found to ohtinB 
in the decrease of tlie arcs of vibration in# ge^etrical pro^f#i^ 
sion ; so much so, that I should not hesitate to reject them as 
defective, and insufficient for the purpose for which they were 
intendefl. XThen the great weight being below, wc shall find, 
by the appropriate formula given in my last paper, the follow¬ 
ing ox)rrections for the circular arcs of vibration, via. 2,1648; 
1,7534; 1,4156; and 1, 1273: which being added to the cor¬ 
responding number of vibrations made in 24 hours, less 6**^18; 
and the mean of the whole being taken, there will result 
86058,7703, the number of vibrations performed by the pendu¬ 
lum of experiment in the same time. Captain Kater makes it 
only 86058,7#, which is not true even to the nearest hundredth 
of a vibration. And as the clock gains 0",18 on mean solar 
time, it follows, that the pendulum of experiment wdi perfom 
86058,9503 vibrations in a mean solar day. The distance be¬ 
tween the knife edges being 39,44085 inches at the temperature of 
62", and the mean expansion in parts of this distance, due to a 
change of tcmperature^of one degree of Fahrenheit’s thermo¬ 
meter, being equaf to its 0,000009959th part, the distance be¬ 
tween the knife edges at the temperature of 69®,3 will be found 
= 39,448717 inches, the length of^the experimeSltal pendulum 
in air, at the altitude of 83 feet above the level of the sea. 

To find the length of the seconds pendulum we have the fol¬ 
lowing proportion: 

inch. $ inch; ‘ 

86400*: 8,6058,9503*:: 39,443717: 39,135^35, length 
of the seconds pendulum in air; add to this 0,(K)542 the cor¬ 
rection due to4Ui*^buoyancy of tine atmosphere, and we shall 

■" inch. • 

have 39,138355, the lengUi of the seconds pendulum in vacub, 
at 83 feet above thc^i^vel of the sea. * 
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•!IW Tedttee tiib to wW it would have been had the ob- 

seffUB^hn been made at the level of the sba, we have the follow- 


where I represents the length of the pendulum 

at the level erf the Sea, I that of the pendulum at 

(ShflemticNi, whose height above the level of thc/fea is and a 

the tadius irf the earth in the latitude of l^^on : hence we 

sh^l hove « 

__2x83x39,138355 

2^--89,188355+ x 3954,583 


inch. 

=39,138356 + 0,000311 =39,138666,' the length 
of the seconds pendulum in vacuo, at the level of the sea, and 
at the temperature of 62” of Fahrenheit’s thermometer, as 
estimated by Sir George Shuckburgh’s standard scale; or 
inch. 

39,1372405 by General Boy’s scale; the latitude of the place 


me. 

of observation being 51' 31' 8'',4 North ; or 0,9940999, as es- 


me. 

timated in parts of the “ metre a bouts;” or 0,99410306, as 
eslisMited in paWa of the “ metre ^ traits,” as I have found, by 
Captain Kater’s experiments, that it would be unsafe to wager 

inch. 

that the “ Metre d houts^ is hss tlian 39,370949; or that the 

* inch. 

“ Metre d trakf' is grcatci tlian 39,370831 of the standard 
scale. 

If we add to 39,138666, the length of the seconds pendulum, 
determined as>.«abovc, by means of the 5th set of experiments, 
^he correction 0,00017 proposed by Mr Trougbton for the spe¬ 
cific gravities <rf the brass and the deal enda^ we shall have Cap- 

inch. 

tain Kater’s length of the pendulum corrected, 89,138836, 
which dilfers from the length of the pendulum vilarating seconds, 
as determined by MrVrhitehurst, and corrected by Mr Trough- 
ton, by only 0,000324 parts of an inch in defitt.^ 

It may be also remarked, tliat if we reject the 1st, 3d, and 
4ith sets of experiments, the mean error, or the greatest that is to 
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be feared, will be found equal to 0,lK)004!44 8x4 as ibis wrap 
may be either in excess of defect, it would be uiaftfe to hazard a 
bet, that the length of the seconds pendulum, in the latitude 

inch. 

of London, is greater than 39,139006, which ^di^te the 
length olf«^ said pendulum, as determined by^lfi&r Whitehurst, 
by only 0,0uN^4> parts of an inch in d^ect 

It is beneath iShs* dignity of philosophical discus^h eTCtl to * 
noUce the observation of Z, respecting an o^ect being seen 
through a telescope, when it is not in the field of view ; •because 
it consists in a mere sophism, which logidans denominate ig- 
norailo eUncki^ or mistake of the question, that is, wheii some¬ 
thing else is ‘proved which has no necessary connection with tlie 
thing inquired into, and conse(|uently gives no detennination to 
tlie inquiry, although it may seem, at first sight, to determine 
the question. 

I may, therefore, repeat the question, “ Why cannot the 
disappearance of the disk, (or, in other words, why cannot the 
instant when the disk diwippears,) be noted to a quarter of a 
second, as readily as to an entire scctond ?” Biot has noted the 
periods of coincidence to a fraction of a denary second, and, in 
my ojMnion, no sufficient reason can be assigned why Captab 
Kater could not liave done so likewise. 

I shall conclude my remarks by observing, that the editor of 
the Quarterly Journal of Science has thoiight proper, in two 
places of the Index to No. 16., to apply to my remarks on Cap¬ 
tain Kater’s experiipents, tlie opprobrious ejMtliet iUtberal; but 
with what degree of justice or propriety he has ventured on 
siidi an unwarrantable interfermce, with an individual who has 
given no just ground whatever for reproach, I most,cheerfully 
submit to the decirion of the public, only requiting, that it may 
be kept in view, that - the question principally relates to very 
minute quantitbs; such, for example, as tlie 10,006th })art of 
an inch, or to such a degree of acdbracy as had not hitherto 
been attained ; for die length of the sectmds’jiendiiluni bad been 
at least t-fj'^aa^jJeterrained to about tlie 10,000tli jiart of an 
ii^ long before Captain Kater’s attention wa| directed to tlie sub- 
jeet; and it Was even a stilf greater degree of exactness, as wal! 
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verificadon, of the leiigtrf of the p'ocluium vibrating seconds 
’4a t&e latitude of London, which uerV* the objects of his re- 
a£!arehes. 

CtLstomltauaei f*enzance, ) 
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Aax. of a Map of the R^te between Tartary 

and AmarapurUy hj a7i Amba6j>adur from the Court of Ava 
to the Emperor of China. Uy Fuakcis Hamilton, M. D. 
F. R. S. ic F. A. S. Lond. & Epjn Communicated by the 
Author. 

rp 

i IIE map, of which the accompanying is a reduced copy, 
see Plate I., was given to Captain Symes, the Britisli Resident 
at Ava, by the Zabua of Bhanino or Panmo, who had been 
on an enibassy to the court of (’Inna, and wlio repeatedly sent 
one of his officers to me, in order to explain such matters 
in the map as (x^cabioned difficulty. This officer accompa¬ 
nied his master on the embassy, where both had acquired a 
knowledge of the world, and a politeness, that distinguish¬ 
ed them touch from other Mranma (Burma) chiefs; and the 
officer at least was acquainted with the Chinese language, ha¬ 
ving been born on the frontier ol' the em}nre, and educated in a 
town w'here many Chinese have settled. 'J’he inaj) is one of the 
rudest, whicli I procured ; but is important as tending to settle, 
by high and perfectly informed authority, many most interest¬ 
ing points respecting the rivers which enter the farther penin¬ 
sula of India from Thibetoand China, and thus enabling us to 
decide with more csonfidence on the relative situations of differ¬ 
ent places in other maps, which contain a greater detail, and are 
laid down with toore skill. It is for this reason that I have gi¬ 
ven this as a preliminary* to maps, in other respects of more 
merit. 

The embassy from the king of Ava recekied audience of the 

Chinese monarch at what they calk'd the capital of Tarsek, that 

is of Tartary, meaning probably the Emperor’s hunting-seat at 

Gehol, From thence they returned over a chain of inountaips, 

* • ' 
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having a desert on their right, to Pekin, which the Miwnmas 
call: Udin, This journey, Avhich in a straight line, accorduig to 
D’Anville’s map, is about 115 miles, occupied seven days, or ra¬ 
ther more than 16| miles tuday, which wouti^ require near 20 
miles onroad distance. The mountains arq thc^ along which 
the great is built, and the desert is that of Shamo, beycaid 
which, on tR^pper part ol* the Erawadi, are towns called 
Khandi and Mail' JLuii, to whicli I shall h»re occasion to re¬ 
vert. * •• 

Prom Pekin the embassy returned 10 days journey, to a city 
called Potisu. Prom Potisu they returned in wheel-t'arriages 
15 days joijrnoy, to a city called Honan, probably the Honan 
of D’Aiivillc. This being about 420 miles in a direct line from 
Pekin, and liaving taken tlie embassy 25 days, it came I 6/5 
miles of direct distance daily, or very nearly at the same rate as 
it travelled between the capitals of Tartary and China. The 
towns mentioned in the map are places wliere the embassy halt¬ 
ed for refreshicent. 

From Honan to a city called Hupaeh the route was by wa¬ 
ter, and the journey Ux)k a month, probably proceeding down 
the Hoangho, and up tlie \’'angtsc, on account of the immense 
size of which, the country to the right of the route is mariced 
water. 

Prom llupaeh tlic route proceeded, by land, 10 days jour¬ 
ney, crossing a small river, to a city named Hunan, from whence 
they returned 25 days journey to a city called Kuezo, which 
seems to be situated 011 the riglit side of the river leading to the 
city Quentoun, Imd down at a distance, as being familiar to Eu¬ 
ropeans, meaning jirohably Canton. Sw far, except for tlie cOr 
pitals of I'artary and Chiiiii, the officer knew only the Chinese 
names for the cities at which tlie embassy halted. Towards 
their own frontier^, the Mranrnas have names for most of the 
towns ill Vimnaii, totally different I’rom tliose ^iven by tlic,Chi¬ 
nese. The Mranraa name for this petiple tlie ambassador writes 
Taroup, and not Tan^iut, as was done by tlie dave who gave 
me tl» general map* but in both manners of orthography the 
pronunciation is quite the same* the specafic naiiie being always 
followed by Pri, signifying country or capital, and the T final 
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is of iMumi soutided as P, siu h being a general habit among 
the Mranmas. 

The 35 d&ys joumfiy fjrom wliere the embassy landed to the 
Hongchi or Can^ph river, at 16^ miles a day, would give a di¬ 
rect distance eif 577 miles. This distance from the Csmton ri- 
“ver, where it enters the province of Yunnan, wouj^i-^ace Kue- 
5SO, where the embassy disembarked, on the l^fc of the great 
lake Td^inghow, communicating with tl^?^angtse, up which 
I suppose the embassy to have come. 

The distance between Kuezo and the next city, where the 
embassy halted, is not mentioned. This city, the residence of 
a Chinese viceroy, is by the Mranmas called Maiitzhi; but the 
(^oer sent to explain the map said, that its Chinese name is 
Yasnan, and no doubt it is the Yunnan of our maps. From 
Yunnan die embassy returned in five days to the tow n which 
the Mranmas call Wunzhaen, and the Chinese Yungsaenfou. 
Now four Chinese, wdio went from lunnan or Yunnan to Ava, 
as mentioned in the Universal History, (vol. vii. p. 123.) went 
first to luncham,. which, in the Missionaries’or D’Anville’s map, 
according to the compiler, is called Yongchang, and this no 
doubt is a different orthography for Yungsa?n. Although the 
embassy, ^a^ording to the map, took only five days to this jour¬ 
ney, the Cliinese took eighteen, and the distance in a direct lino 
is about 220 miles. It is therefore to be suspected, cither that 
5 has been placed in the map by the copyist instcarl of 15, or 
that in this part of their journey, soine particular cause induced 
the embassy to an extraordinary haste; for the officer said, tha£ 
the usual route from Yunnan to Tengyechiou passes by Tchou- 
hiong, Tali and Yongchang, bctw'een the two last of which 
alone usually takes seven days. In this part of the route the 
Kioulong or Maekhaun is crossed in a wooden chest, suspended 
from iron chains, which are stretched across the river, and drawn 
backjvai-d and forward by ropes. 

From Wunzhaen the embassy proceeded five days journey to' 
a town called Momiin, which, aceordqjg to the officer, is the 
Tmnyuensu the Chinese. Now, the four Chinese already 
inentioned> froijr luncham, in four days, went to TienmotbeoUr 
evidently the same with the Taenyuensu of the ambassador’s 
officer, and with rfhe Tengyechew of D’Anville, a towrf about 
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50 miles fi-oni Yoijgcliing. In this journey, the most j<^raark- 
able thing is, that on the way, the embassy passed jhe Saluaen 
river. The officer says, that this the Cfaiijese Loukiang, 
and that it falls into the sea at Mouttama or 1!lil^n*fa:baii; but i» 
not neiff^i:^ large as the Erawadi. The rivef lioukiang in fact 
is laid dowi“M)y D’Anville between Yongchatfig and Tefegye- 
cheAv. The am'; nssadcji’s map doc‘s^ not mention the Maekhaun 
river, as it dwells ofily on a few particulars ;* but theofficearof 
the ambassador says, that the Chinese call this great river the 
Kioidong, and that it is of a much longer course than the Sa- 
Imen, naming round its sources, as he expressed it. Now, in 
.some I'espects, this agrees Avith D’Anville'’s map, the Kiotilojig- 
kiang or IMsekliauu Ijoing in the route between Yunnan and 
Yongehang, v\hile the Loidviang or Saluaen is between Wuiw- 
ha:-n or Yongcliang, »nd Morniin or Tengyechew ; but then the 
I>()ukinng is made to s})ring up in Thibet, as far as the Kiou- 
long. 1 have already mentioned the manner in tvhich the latter 
river is passed ; the great mass of Avater, with the impetuo.sity <>f 
its current, and roughness of its channel, preventing the of 
either a ferry or bridge. 

From IVIomiin or Tengyechew the embassy proceeded three 
days to a city called Mainli, Avhich the f»fficer says is called 
Nantjrnlsaen by tlie Chinese, and they had on their right the 
small rivcT called by ilie MrannJtis Tanrao Khiaun, and by the 
Chinese Kinggai Aho, a name not mentioned in our in;ip.s, al¬ 
though it is evidenfly t^ic river delineated as passing Santa irv 
D'Anville. The oftieer indeed says, that Tengye is ou the 
bank of this rjAer, while Santa, called Mola iSanda by the 
Mranmas, i.s dam or miles Iteyoud it, and of course 4JUt of 
tlie usual route. 

With tlie same river ou the right, the embassy came from 
Ma^ti to a city by the Mranmas* called Mourin, hut by the 
Phi iese Laj^soen. This is the last town in China, and •it must 
be observed, that in the large maj) ol* Yunnan, published M'ith 
Di4;ia1de, the frontier places toAvards Ava are c.alled Koen, evi- 
flently the same W'ord with the Kaen of the itfraiimas, signify¬ 
ing a custoin-bouse. The four Chinese already raentiofteil 
Avere five days in comiwg from 'I'ionniotheou or Mainti to the 
last village in Ywnnan, AAhich they do ru't ffanie, but say that it 
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had a^garrison and cnstwmhouse, and it was probably the suiiie 
with the Mowun or Launsoen of the embassy. There the 
Chinese embarked on a river, and in twenty-one days reached 
Ava. It was p^bably the river jmssing Santa that tliey em¬ 
barked, as from Mowun the embassy was three da^^^r*. reach- 
nng Panrao, which is on the bank of the Erawady .vherc the ri¬ 
ver from Santa joins it. 

Panmo or BhUnt^o, as the slave who tomposed the general 
.map wrote, is the capital of the principality belonging to the am¬ 
bassador, and is called Singgai Tsa?n by the Chinese. The 
same people call the Erawadi by the name Kiangnga or Great 
Fish River, Kiang in the Chinese language imj)iying a great 
river, and Aho a small one, in the same manner a^ in the 
Mranma dialect the former is called Mrit, and the latter 
Khiaun. Many of these small rivers, however, it must be ob¬ 
served, are larger than the Thames at Windsor. From the cir¬ 
cumstances above mentioned, tlie authors of the Universal His¬ 
tory must be wrong in supposing the river of Ava or Erawadi 
to l 3 e the same with the Lu or Loukiaug of '^Tnman, and the 
reason assumed for their hypothesis is quite unsatisfactory, lor 
they say, that there is no other river in Yunnan, on that side, 
so big as the river of Siam, to which the four Chinese compared 
it; but the fae4; is, that the four Chinese did not embark until 
.they came to the frontier, and seem only then, a.s I have said, 
to have embarked on a branch of the Ava river, at a town three 
days journey from the great Erawadi, Wjliile they must have 
crossed the Loukiang half-way between Yongchang and Tcng- 
ye, or seven days journey from where they embarked ; and in 
reality the part of the rivfjr Loukiang, between Yongchang and 
Tengye, according to D’Anville, is about 105 miles in a direct 
line from the frontier, on the bank of the river passing Santa, 
.where I suppose the Clj^inese embarked. But, besides, I was 
assured by the oflicer, who gave me the account of the 4nap 
here published, and who, as belonging to Panmo^ on the fron¬ 
tier of China, must have been perl'ectly welljnformed, tha^the 
Erawadi or KiAignga never filters the province of unnan, 
but keeps far to jhe west of it, the whole prii^pality of Panmo 
being interposed. . , 
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ITAnvilJe, an authority always tof he highly respec^, con¬ 
sidered the Loukiang as the head of the Pegu and the 
San[)oo of Thibet as the head of the Erawa^; Ahe Brahmapu¬ 
tra ha^ng been in a great measure unknolvti to him. Major 
Rennell ti^’.ying obtained better information •respecting the last-" 
mentioned rive^, made the Saiipoo and it the same; and although 
Mr Dalrymple, \v|ien he compiled my materials for Captain 
Symes, still adhered to D’Anville's opiiyon* I have no doubt 
that, to a certain degree at least, Major Rennell is in this cor¬ 
rect ; for among the Hindus of Nepal, the name Brahmaputra 
is the only.one known for what is called Sanpoo in the Chinese 
survey of Thibet, published by Duhaldc, but compiled by 
D’Anville. In Asam, again, although the term Brahmaputra 
is known, this great river, or the larg^ portion of it at least, 
running towards Bengal, is more commonly called Luhit or Ru- 
hit. VV'^hile Major Rennell was thus able to correcit the error of 
ly.Anville, he was led, perhaps by the Universal History, into a 
hypothesis etpially wrong, supposing the Lu or Loukiang of 
Y unnan to be the F.rawadi, and not to run towards Pegu. It 
is true, that the river, which passes on the w’est side of the an¬ 
cient city of Pegu t>r Pago, is a stream of very inferior size, and 
rises in the country of the Mranmas; but the Loukiang of 
Yunnan, or Sulufcn of the Mranmas, runs through the king¬ 
dom of Pegu, and I’ails into flie sea at Montaraa or ^lartaban, 
one of its prineijial eitms, and tlie name Mien, placed by D'An- 
ville in his map of Cmina on the banks of this river, seems no 
other than Mon, wliieh is the appellation by which the pro}x;r 
datives of Pegu call themselves. By the natives, with whom I 
conversed, the Salujen is said to be a rapid and considerable 
stream, by no means, however, to bo compared in magnitude 
with the Erawadi, which equals the Ganges, Bralmm[)utra, or 
other rivers in Asia of the first size# 

A little below Ava the Erawadi divides into tw(* branches, 
each of great size ; that passing Ava equalling the Ganges at 
■^anaras, white the other may be compared to the Yamuna-at 
Kalpi. Now, the only tw» rivers between the Sanpoo and Loii- 
kiang, as represented in the Missionaries’ flurvey of China, pu¬ 
blished in Duhalde,* that coidd be at all taken f«» these-two 
Branches of *the Erawadi, are the Kchpou and that passing 
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Tchouj^iiong. The foniier, which is b/iar the largest, Major 
Rennellj-'our illustrious geographer, coujecturetl to be the ri¬ 
ver of but I am anifideut, tliat in this he was mista¬ 

ken, for all the ^tive authorities agree in stating, that no great 
river falls into those salt-water channels, on one of w’l^j<n the ci- 

of Arakaii stands, and that tlie largest streani joining these 
luis its source south from the country of Ivasi ('"assay or Meck- 
ley. Mr Airowsmithj therefore, in compiling the map (>1‘ ^Vsia, 
conjectured, with doubt however, tlu? Kemptni to be the same 
with the Khiamduten, or western branch of the Erawadi, and 
has thus been reduced to the necessity of representing the river 
of Tchoudsong as the great or eastern branch of the Erawudi, 
while the Kenpou and Loukiang, two very inferior streams, 
have much longer courses; and I have strong reason to sup¬ 
pose, that the Kenpou receives a portion of tlie lirahmaputra, 
very much increasing its size, although the greater portion, no 
doubt, runs through Asam to llcngal. Such anastomoses of 
great livers have been doubted by gt^ographers ; but the exis¬ 
tence of the Casicjuiari, connecting the Orinoco and Amazons, 
iieenis to be now^ fully established. 1 do not, therefore, think 
the conjecture of Mr Arrow^snhth well founded, as it would re¬ 
quire the western branch of Erawadi to be larger than the 
eastern, which is not the case. 

On this point two hypotheseii may lie formed. The one 
which I adopted, when I delivered the geographical materials 
to the Governor-General, was as follows. I*thought it highly 
probable, owing to the death of the P. Bonjour, who w^as em¬ 
ployed to survey Y unnan, and the sickness of‘ his companion 
the P. Fridelli, (Duhalde, folio edition, tome i. preface, p. 35.), 
and this wJiiie they were on the frontier of Ava, that some 
mistake had crept into the map of the w'estern part of the 
province of Y'unnan, and,that thje P. Regis, who formed 
the materials into a^iap, finding the large river Naukiang 
coming south in Thibet, and another river running nearly in 
the same direction through Yunnan, and called Isoukiang, took 
them to be the sam€; and any per^n who is acquainted with 
the Chinese habit converting N in foreign words into L, 
w^ld readily form such an opinion. He •therefore, 1 thought, 
ynude the Naukiang in» Lat. 27‘ ?0' N. take a, turn to the east- 
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' ward, in order to join ?t to the l^oukiang; but I suspec^d, that 
he should have continued it straight south, to join ^ river of 
Tchoudsong, and that tlic united streams sliould-have received 
the river passing Tengye and Santa, as we^T^ that farther 
south, w>iph the Mrannias call Shue Li. On this hypothesis, 
the Saluaen or^Loukiang would be made to rise from the moun¬ 
tains which separate Yunnan from Thibet, and both the Mae- 
khaun and Erawatli, or Kioulong anti Kiasignga, would have 
much longer cf)urses, as the officer of Panmo asserts *is die case. 
This latter ciiTunistancc weighed strongly with me, and I of 
course conceived the KenjKiu to be die same witli die Khicen- 
duten, although 1 received several atrouiits, staling that this 
river proceeded no farther than the country of the Kasi Shan 
or Mora, whicJi bounds A.sani on the south. 

Both Mr Dalrvniplc, however, and Mr Arrowsmith seem to 
have thought it rash to infer an error in the P. llegis; and, as 
I am willing to subscribe to their opinion, I have firmed an¬ 
other hy])ot]iesis, IMr Arroivsinillfs, for the reasons above men- 
tinned, bc'ing, 1 think, untenable, as it would make the Khisen- 
dua*n larger than the Lra^^a(ll. \Vc may suppose that the 
Kenpou is the principd head of tlic Erawudi, and, after leaving 
'riiibet, and receiving a braiieh from the llrahmaputra, which 
I be lieve to be the c-asi', that it jnoceeds soudi-cast to join the 
river from Tchoudsong in almit the f26di degi'eeof N. latitude. 
'I'hus, we ha\'e two branches of the Hhaw'^adi arising from the 
alpine regions of M'hifict eo\ c'lvd with perpetual snow, while the 
KhiaMidujen rises from the lower mountainis bmuiding Asam oa 
tlie south, in about die iio' of N. lat. If this hypothc;sis be 
adopted, then D'Anville and Dalrvmjde arc so far right, that a 
jiortion of the Saiipw or llrainna})utru riier enters into die 
birawadi, and that the Loukiang is not any part of that river, 
but firms a river of Pegu \ althou<JI» IPAinille Is so far wrong, 
that it i.s not the river on which the Ciipital of Pc;gu stands. 
Major llciuiel], again, will be perfectly right in bringing the 

principal stre#m of the Sanpoo into Bengal; Init wrong in toa- 
king the Kenpou the rivej of Arakan, and the Loukiang dial 
of Ava. , 

• To return to the ambassador’s map.—At Panmo he was in 
.tliie-capital (^’ bis own tiTritorv, one of «ihe nine jirincijialities of 
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Shaimas or Mrelap Shan, as they are called by the Mran- 
mks; buKby the Chinese, this people is called Payse, while 
Lomiim is t{ti\name they give to the Mrannias, or })cople of 
Ava. In going irom Panmo to Ainarapura, to render^an ac¬ 
count of his mission, the ambassador took fourtcc^/days; so 
that, the distance being nearly 150 miles in a^lirect line, he 
must have come at the rate of eleven miles a day. Zabb{chna 2 ;o, 
the Mranma tomi higljest on the Krawadi, is five da^ s of these 
journeys from Amarapura, and the Imundary of the Shanwas 
may therefore be about sixty miles from the capital, leaving the 
breadth of the Shanwa territory, between the Mraiuna boun¬ 
dary on the EruAvadi, and Yunnan on the Panmo, above 100 
miles. Amarapura is the Pali name for the city called Aenwa 
zit (New Ava) in the vulgar dialect of the Mranmas, and has 
l>een the capital during the late king’s reign. In this map, it 
is called Shuej)rido, or the Golden Royal Residence, which, 
among the courtiers of Ava, is a eoimnon manner of expression, 
as is also Mrodogri, or the City ol‘ the Great King. 

The Shue Li, which in the ma]) is called a Khiaun or small 
river, has a course of above ^00 miles in a direct line, and wa¬ 
ters a country of that length, and between 40 and 50 mile.s 
wide. About 40 or 50 miles bi'low its mouth, the map jdaces 
the entrance of another stream, joining the Erawadi on the right, 
and called the Mmhzha. IjlomeHvay above the inoulh of the 
Shue Li, this map placet, on the same side ol‘ the Erawadi Avith 
the Mmhzha, another small river called the *Kokue, which, in 
another map, probably by mistake, is calleil Slnie Li; but the 
two maps hereabout differ a |’:ood deal in the relatiAe situation.s 
of several towns. 

Between the Erawadi and the frontier of Yunnan, and above 
Panmo, the map pUices two cities, according to the officer sub¬ 
ject to its prince. These arc called Kakkio and Wiemno ; but 
we have no rule to juilge how far these arc from his capital; 
nor do I find them mentioned in any other iiiap, unless we su})- 
pose, that two cities placed in another maj) in a»siinilar situa¬ 
tion, but called by other names, arc 4110 same, the other names 
having been given by mistake. In this case, the nearest to 
Panmo would be five days journey beyond that city, and the 
Pfher would be two day* journey farther; but thiif map, giving 
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ciglilcon days journey iroin Amarapura to Panmo, a ^tance of 
150 jnilcs, wo have* 8i milos for each day’s journey^ making the 
lower cily about 42 miles, and the upper almuV^jS miles distant 
from ^nmo. Tlie territory of the Prince or Zabua of Panmo, 
liowever, -'xtcupies the whole sj)aee between the Srawadi and 
Yunnan, prolTfbly 230 nnles in length, but narrow in proportion. 

Opposite to Partjno, and extending alon^ the right bank of 
tlie l^lrawadi, is the territory belonging to the Zabua of Mo- 
gaun, the most pr)\verful cliief of the Shanwa country. His ca¬ 
pital is said in this map to be situaUd on a small branch of the 
Era wadi, untering that river opjjosite to Kakkio, and to be fifteen 
days journey from Panmo; but Momiin or Tengy'e, by the same 
calculation, is thirteen days journev, and, being only about 100 
miles in a direct line, we ha\e only miles for the day’s jour¬ 
ney, and we must place Mogaun about 15 miles farther from 
Panmo than ]\Tr Arrow smith has done. Ten days, or about 
7T miles beyond this, betw*een the river of Mogaun and the 
Era wadi, we ha^e Paijendusen, a city belonging to the Zabua 
of Mogaun. Paiandusen, in another map al)ove mentioned, is 
made one of the towns situated on the other side of the Era- 
wadi, belonging to the Zabua of Ikjumo; but as this chief 
places it in the dominion of his neighbour, there can be little 
doubt of the author of that map having made a mistake. Be¬ 
yond Paia'iidua u, the l*>av\a(1i divides into two branches, the 
one, 1 suppose, bcang.the Kempou, augmentc*d by a branch of 
the San])ou or Brahmaputra, and the other being the river of 
Tchoudsong, Between these, twelve days, or about 90 miles 
from Paifcndua n, is a lowu, like it belonging to the Zabua oi 
IMogaun, and called Khandi. It is probable, that Paiaaiduicn 
and Ka)uU are the towns or countries w hich the peojtle of Asam 
call Chingpho and Kansti, and place to the west of tlteir coun¬ 
try, (Ihingpho tow'^ards the south,* and Kamti towards the 
north. In ]Mr Arrowsinith’s map of Hindustan, the latter has 
by mistake bc'c'ii placed in the space which should have been 
(Occupied by Manipur or Kasi, as will appear from the annexed 
sketch of Asam, which w'a^ drawn by a native, and communi¬ 
cated by me to Mr Arrowsmith, AllhougFi I have here stated, 
tfjat Paia*ntlua.’n and Ivhandi belong to the Chief oi Mogaun, 
yet I have received <jtber infonnation, according to which these 
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tdwns ar^^vemed by distinct chiefs, of the same race, indeed, 
with the ZaSsm of ]\Iogaun, but totally independent of his au- 
tbiwity, and di^fivd with the same title. Twenty days jour¬ 
ney, or about 150 miles from Paimndiuen, and west freyn the 
western branch of the Krawadi, the amhassador’s map has a 
town called Mainlun We.sali, the inhabitants of /vhich, accord¬ 
ing tev the officer, are not subject to Ava, bubwear white dresses 
like the Kulas, or natives of Hindustan, and are, 1 presume, 
the people of Asam, who have now adopted the manners of the 
Bengalese. The officer never was at Mainlun, but leanied that 
the road passes over many difficult mountains. Fnan tliis ac¬ 
count, I do not see it necessary to extend the nortliern limits ol 
the empire of Ava farther north than has been done by Mr 
Arrowsmith ; but as in his map of Hindustan he has extended 
Asam a degree farther cast titan in his map of Asia, the Ken- 
pou, on leaving Thibet, most be bent cast, and continued near 
the frontier till it joins tlie river fr<nn Tchoiidscmg, when both 
turn south to Panino and Ava; and farther, the distance be¬ 
tween the frontier of Asam and that ttf Yunnan in China, in a 
direct line, will be alwut 140 miles. 


Ab-T, V .—On the Bed of ihr Gfinnan Oceaiu or North Sea *. 
By Houkut SxEVKNaox, lv>(j. F. II. S. E. k ]\I. W. 8. Civil 
Engineer. Conmiunicatcd by tlic Authdr. 


The efforts of man in exploring the nun’c occult processes of 
nature are necessarily muclt* circumscrihed, especially v\hcn Ins 
attempts a-re directed to the investigation of regions which his 
flenses cannot pentdralc. It has accordingly been with tlie ut¬ 
most difficulty tliat his c\cftion.s liave been rendered in any de¬ 
gree succ«.ssful in pryng into the bowels of the eartli, or in his 
endeavours to ascend to the aerial regions. In proof of this, 
the limited excavations even of the most cxtci)sivi;,inining-w'orks 
have requiral the ISpse of ages, ai^l the powerful .stimulus of 
commercial enterprise, for their accompli.shment. From these, 
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* Read before the Wrrn«fian N-nfiir.!! History SocicU, 25th Marcti IfiZO. 
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the philosopher has not hitherto derived much light,^ enable 
him to compare the theories which have been assig;^ed by geo¬ 
logists, to account for the vai'ious and discot^lapt appearances of 
the s^ucture of the globe. It lias also been with much diffi- 
culty, and at no small personal hazard, th&t the philosophical 
enquirer has ventured to climb the highest mountains, to exa¬ 
mine into the jihenoinena of the atmosphere. The balloon has 
indeed enabled us to attain still highe* }K)ints of elevation; 
but as yet we do not seem tt> have made proportional pro¬ 
gress in knowledge. In all such attemjits to ascend die 
greatest heights, or penetrate the deepest excavations, we still 
breathe in our own element, though under different modifi¬ 
cations. If, however, we would explore the depths of the 
Ocean, we immediately encounter an element to which the or¬ 
ganization of our lungs is not at all adajited ; the density 
of air, compared with water on a level w'itli the surface of 
the sea, being in the ratio of 1 to about 850; and our difficul¬ 
ties must eoiisiXjuently increase in a very rapid proportion. 
Here, therefore, we an' una\oidably left to conjecture on many 
jKunts of‘ our eiKjuii'io.s regarding this highly interesting svd>- 
ject. Kven the ingenious contrliance of the Diving-BcU contri- 
hutes but little towards our investigations for ascertaining the 
nature of the bottom of the se:i, at least to any considerable depth, 
on account of the illHicully of application in situations exposed 
to stormy w eather, and^alw of the increasing ratio of the pressure 
of the fluid as we (tesc'cnd. This curious machine, it is believed, 
was invented and emjiloyed, about the year 1720, by a Captain 
Rowe for raising the wreck of ships^ujion the coast of Scotland; 
and in the year 1778, the active mind of Smeaton first applied it 
to the operations of the engineer. 

Our knowledge of the bottom of the ocean, therefore, remains 
still very imperfect, and, witli little txception, the .simple appa¬ 
ratus of the mariner, consisting of a plummt't and line, continues 
to be chiefly in use for ascertaining the depth of the sea, and 
tfee nature of Ae ground. With thc.se, and the addition of a 
little grease applied to th^ lower extremity of the plummet, 
which strikes against the bottom, we learfl the quality of the 
fK?il, though imperfecriy, by the particles which adhere to the 
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grease.—^What the navigator has yet been able to discover re¬ 
garding the^^th and the nature of the bottom of the Gennan 
Ocean, 1 shall ^tv ^deavour to notice, being myself enabled to 
offer the result of a pretty extensive acquaintance with thi*?- field 
of en([uiry. 

It may be necessary to premise, in treating of a subject so 
extensive, and in copiparing great things witlv; small, that we are 
obliged to speak of th? North Sea as a bay or basin, and of the 
immense collection of debris which ■we meet with, extending 
over a great proportion of its Ixittom, under tlie common ap¬ 
pellation of Sand-Banks. We must also be allowed consider 
^e undulating line, or tlie irregularities of the hott(»m, to arise 
chiefly from the accumulation of deposited matters; and in most 
of the situations connected with these banks, we are sujqtorted 
and liorne out in this conclusion, by their local positions rela- 
fively to the openings of friths, and the line r)f their tlireclion 
in regard to the set or current of the chh tide*. 

The accompanying Maj) (I’late II.) of the eastt'rn coast of 
Great Britain, with the opposite (’onlinent, tliougli upon a 
small scale, exhibits numerous soundings of the depth of the 
German Ocean; and the sections delineated on it will perhaps 
be found to give a pretty distinct view of the suhj(>ct. This 
dhart extends from the coast of Trance, in latitude 50“ 57' 
to 61° N. On the east, tliis great basin is bounded by Den¬ 
mark and Noiwvay, on the west by the Br’tish Isles, on the south 
by Germany, Holland and France, and on the north by the 
Zetland Islands and the Great Northern or Arctic Ocean. The 


terra German Ocean, though in very common use, is certainly 
itot so a>mprehensive in its application to this great basin as that 
of Nm-ih Sea, now more generally used by tlie navigator. The 
extent of this sea from south to north, between the parallels of 
latitude quoted above, is 2^3 leagues, and its greatest breadth 
from west to east, reckoning from St AbbVHead, on the coast 
of Scotland, to Ring Kiobing Froid, on the opposite shore of 
Denmark, is 135 leagues. The greatest depth of the water in 
this basin seems to be upon tlie J^orwegian side, where the 
soundings give 190 fathoms; but the mean depth of the whole 
may be stated at only^about 31 fathoms,* 
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To be more })articular with regard to the depth of the Germsn 
Ocean,or North Sea, it will be obser\’ed by the sections and sound¬ 
ings marked upon the chart, that the water gradually deej)ens as 
we sail from south to north. The first of tlitse sections which we 
shall Notice is on the parallel of 3 degrees of east longitude, 
running from Ostend to the latitude of the northmost of the 
Shetland Islands, being an extent of 227 leagues. The depth, 
as will be seen fro^i this section, (which, to avoid confusion in 
the body of the chart, is traced along the^western side of it,) 
varies rather aftei- an irregular progression, from 120 fa^ 
thorns towards the northern extremity of this sectional line, to 
.'>8, 38, SNt and 18 fathoms, as we proceed southwards, to with¬ 
in five miles of the shore, nearer which we do not approach 
in our remarks regarding the soundings. Notwithstanding 
the irregularity of the depth from the occurrence of nume¬ 
rous saiid-banks, it is curious to i>bservc the increase upon die 
whole as we pnxjeed from south to north, by wbith this sea ex¬ 
hibits all the chai’acteristic features of a great bay, cncumbared 
with numerous sand-banks. 

In the same manner, though not strictly connected with our 
present purpose, we way observe, that the I'nglish Channel 
tleejions progressively from Dover to its entrance, formed by 
the Land’s-End of England and the Isle of IJshant, on the 
I'oast of France ; st) that the Strait between Dover and Calais 
may be said to form a jxnnt of partition between two great 
inclined planes, T(pniMng the bottom of these seas. 

Besides the longitudinal, or north and south sectional line 
described alx^\'e, we have also six other sections delineated in an 
easterly and westerly direction, i^ross the accompanying chart, 
which are a.s fiillow. One between the Shetland Islands 
and the coast of Norway ; a second between Tarbetness in 
lloss-sbire and the Naze of Norway a tliird extends from 
the Frith of I'ortii to the coast of Denmark ; a fourtli fram 
the mouth of tlic River Tyne to Sylt Island, also in Den- 
mark; a fifth from Flamborough-Head, in ^ orksliire, to the 
mouth of the River Elbe; and the sixtlj is from Yarmouth to 
Egmond-op-Zc‘e, on tlie coast of Holland. Other sections of 
this sea have also been made, w hich include Uie general dieva- 



46 ]\Ir Steveiisf)!! the'Bed of the 

lidh of the land, as, for example, one of these extends from 
HcMand across the Germatv Ocean to the Thames, a\\t\ thtou^h 
interior of the country to the Bristol Channel; then crossing 
St George’s Cbani.el, this sectional line passes through the 
southern extremity of Ireland and falls into the Atlantic ^cean ; 
but this will be mofe particularly noticed, when I come to sjjcak 
of the bed of the English Channel, in a future paper. 

, On examining the accompari^dng cross secHons, of tlie dejitlis 
of water on the same parallel they will be found to vary C(Hisider- 
ably. It may, however, be stated as a general conclusion, that 
tliere is a greater depth of water on tlie eastern and western 
sides of the German Ocean than in its central })arts* and that, 
upon the whole, it is deej)er on the Briti.sli than on the continen¬ 
tal shores, the coast of Norway excepted. 

We have already observed, that this sea is much cncuinber- 
ed with sand-banks, or great accumulations of debris, eKjJccially 
in the middle or central parts, and also along the shores to¬ 
wards what may be tennod the aj^ex of the bay, extending from 
the River Thames along the shores of Holland, &:c. to the 
Baltic. One of these great central banks, delineated on tlie 
chart, and known to mariners as the Long P’orties, trend.s 
north-east in the direction ol‘ the ebb-tide from the entrance 
of the Frith of Fortli no lcs.s than 110 miles, while tlie 
Denmark and Jutlant* banks may also be traced on the chart 
from the entrance of the Baltic, upwards of 105 miles in a 
north-wcsteni direction. Besides these, iiave also another 
great central range of banks, which is crossed by no fewer 
than four of our sectional lines. These are known under 
the common appellation of ‘lie Dogger Bank, which is sub¬ 
divided by foe navigator into the Long-Bank, the AVhite-Bank, 
and the Well-Bank, including on extent of upwards of 354 
miles from north to south. I’hcre arc also a vast number of 
shoals and sand-banks, lying wholly to tlie southward of our 
section, between FJainborough-Head and Heligoland. Alto¬ 
gether, therefore, the superficies of these extensjve banks is, 
found to occupy no inconsiderable portion of the whole area of 
the German Ocean; the surface of which, in making these inves¬ 
tigations, has been estimated to contain about 153,709 s(]uaro 



German Ocean^ or North Sea. 47 

f. 

miles, while the aggregate superficial contents of the sand-baafes 
alone amount to no less than 27,443 square miles, or in¬ 
clude an area ol alioul ol \l\e wlrole sutl'acc o£ \W 

Sea. 

But to render these dimensions a little more familiar by compa¬ 
rison, w’c may notice, that the Island of Groat Britain contains 
abf>ut 77,244 square miles, being not quite one-half of the orett 
of the North Sea \ so that tlie area of the Sand-banks bears a 
proportion equal to about one-third of tluv Whole terra firrna of 
England and Scotland ; and they are, tlmrefore, perhaps, lar more 
considerable in their extent than has been generally imagined. 

In s|jealiing of the dimensions of .sand-banks situate in the 
middle of the ocean, Are are aAvare that great allowance must be 
made in forming a proper estimate of their extent, esj>ecially 
in speaking of tlieir cubital contents. From a vast number of 
observations and comparisons relative to this subject, I have, 
however, been enabled to determine, tliat tlie average height of 
these banks measures about 78 feet, from a mean taken of the 
whole. In ascertaining their height above the surrounding 
bottom, the measiirenicni has been taken from the general 
depth around each respectively. Now, upon taking tlie ag¬ 
gregate cubical contents of tlie whole of tliese immense aillec- 
tion.s of debris, supposing the mass to be uniformly the same 
throughout, it is found to amount to no less a quantity than 
2,241,248,563,110 of cubic ydrds, Iwing equal to about 14 feet 


of the depth of the Avjiole German Ocean, or to a portion of the 
firm ground of Great Britain, on a level with the sea, taken 28 


feet in perpendicular height or depth, supposing the surface to 


be a level plane. 

These calculations at least ten^ to shew that an immense 


body of water must be displaced, in consequence of these banks 
occupying so very considerable a proportion of the bed of the 
North Sea, the unavoidable eftect df which must give a direct 
tendency to the tidal waters, and the flux* produced 'by storms 
in the Atlantic, to overflow the bt*d of the German Ocean, in 
*thc same inaTmcr as if stones or other matter were thrown into 


a vessel already nearly brimful of water. ’I'his may further be 
illustrated by considering the actual state* of any of the great 
inland lakes, as tliast* of Geneva, I.ochncss, Lochlomond, &c. 
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wbich lor ages past have been receiving the debris of the sur¬ 
rounding mountains. We must doubtless allow that they con¬ 
tain a smaller ]X)rtion of water, or are actually of a less depth 
than they were at j^u earlier period of the history ol’ the globe. 
Accordingly, from inquiries, which, in the prosecution ^of this 
subject, I have been led to make regarding the two last mentioned 
lakes, it has satisfactorily appeared that their waters are subject 
to overflow or rise upon their banks. On I.ochlomond, in par¬ 
ticular, the site of a: -hpusc at the village of iTuss w’as pointed out 
to me, which is now permanently under the snmmer-ieakr-inarky 
while the gable of another house in its neighbourhood is in dan¬ 
ger of being w^ashed down by the increase of the waters of the 
loch. Whether this striking appearance is to be attributed 
wdiolly to natural causes, or })artly to artificial o])erations upon 
the bed of the River Leven, flowing from the loch, I have had 
no opportunity of inquiring. Rut the great bench or fiat space 
round the margin of the loch, which is left partly dry during 
summer, forms altogether such a receptacle for debris, as to be 
sufficient to affect the surface of the Icxh, and indeed permanent¬ 
ly to raise its waters. We also infer, though by a different pro¬ 
cess, tliat the constant deposition going forward in tlie bed of 
the German Ocean, must likewise displace its waters, and give* 
them a tendency to enlarge their bed and to overflow their 
banks or boundary. 

In this view of the subject, it»wlll appear that we have not 
only to account for the supply of an immense quantity of de¬ 
bris, but w'c must also dispose of the water displaced by the pro¬ 
cess of deposition which is continually going forward at the bot¬ 
tom of the ocean. 

With regard, then, to the supply of the deln'is of wIjIcIi these 
banks are composed.—We find that a ^(;ry great jwjrlion of it 
consists of siliceous matters in the form of sand, varying in size 
from the finerf giains to coarse bulky particles, mixed with coral 
and pounded shells, ihe quantity of these calcareous matters 
being altogether astonishingly great; and being specifically 
lighter than the particles of sand, the shells gwicrally cover 
the surface of these* sunken banks,« With regard to the vast 
collection of siliceous particles connected with the banks, our 
surprise ceases when we consider the rcceplaclc which the North 
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Sea forms, tf) an almost unlimited extent of drainage from the 
surrounding countries, on which the change of the seasons, and 
the succession of rain and of drought iijxm the surface of the 
earth, are unceasingly producing their destructive eflects. All 
have i\'niarked the tpiantity of mud and debris with which every 
rill and river is charged, even after the gentlest shower; espe# 
dally wherever the hand of the agriculturist is to be found. 
His labours in keejjing up the fertilizing tiujtlity of the ground 
consist in a great measure in preparing a fresh matrix for the 
chemical pnx’ess or the germination of the seeds of the earth, in 
lieu of that |x)rtion of the linelv pulverised soil which the rains 
are peqietiwilly canying to the sea, as the grand receptacle and 
store-house of nature for these e\uvia‘ oi’the globe. From the 
effect of rills and riv\dcts, we should, perhaps, rather be apt to 
(■xpex't a greater dejK)slti()n in the bed of sheltered bays and 
arms of I he sea, than we really observe. So that we can readily 
belie^c that the (piantlly of del)ris, even for a single year, along 
such an extent of coast, mav bear some consideration in respect 
to the bed of the (ienrian Ocean; what, then, must these ef¬ 
fects jmxhice in the lapsi- ol'ages? 

AVIh'mner be the l ause, the 1‘act is certain, that on almost 
every ]>art of the shores of Oreat Ihitain and Ireland, and their 
connetllng islands, from tlie northernmost of the Shetland to 
the soiitliernmost of the Sdlly Islands, and also upon the .shores 
of Holland, and ])art of France, ])artieularly in the neighbourhood 
«)f riierhonrg, this vjasting effect is going f'orward. These shores 
I have myscll'examined. But rnv in(]uirles have not been con¬ 
fined to the coasts which I ha^’c personally visited, having also, 
thnnigh the kind altention.s of somtN»naiitieal friends, been en¬ 
abled to extend my in\ostigations even to the remotest parts of 
the globe. The general result has been, that equally in the 
most sheltered seas, such as the lialtie and Mediterranean, and 
on the most exposed pt/mts and })romontories of the coasts of 
North aiul South America, and llio West fndia islands, abun¬ 
dant proofs occur, all lending to shew the general waste of the 
land by the encroachments t)f the sea. Such .wasting effects are 
quite familiar to tliose locatly acquaintx'd wjth particular por-* 

tions of the shores; and I have often received' their testimony 
• • 
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to these facts, as the sail e\})erience of the removal of buildings, 
and the inundation of extensive tracks of land by the encroach¬ 
ment of the sea. 

Indeed, by a close? inquiry into this department of the sub¬ 
ject, we shall, perhaps, find ourselves ratlier at a loss to acttount 
foj; the smallness of the quantity of this deposition, consider¬ 
ing the waste which is constantly going forward in the process of 
nature, and e\enbc led to seek for its widejp distribution over 
the whole expanse of llie bed of the ocean, as has been sup¬ 
posed in that theory of the globe, so beautifully and so ably 
defended by our late illustrious countryman Prolessor Play¬ 
fair. • 

One of the most striking and general examples of this kind 
may perhaps be found in the abrupt and ])recipitous lieadlands 
and shores which we every where <)bserve along the coast, and 
which we sup})osc to have once been of the same sloping form 
and declining aspect with the contiguous land. In the production 
of these effects alone, an immense quantity of debris must have 
been thrown into the bed of the ocean. The channels which 
are cut by the sea in the separation of parts of tlie mainland, 
and the formation of islands, no doubt make way for a conside¬ 
rable portion of tlie displaced fluid ; but still these channels, 
when filled with water, come far sliort, in point of bulk, when 
compwed wltli the portions of the elevated land which are thus 
removed. Now, it has been alfeged by some, that while the 
land is wasting at certain points, it is aiso^gaining in others ; 
and this is a state of things whicli is freely’ admitted to take 
place in various quarters; yet th^e aj>parent acquisitions are 
no more to be compared wkh the waste alluded to, than the 
drop is to the water of the bucket. But accurate observations 
regarding the formation of extensive sand-banks, and the ac¬ 
cumulation of the debris, of which they are formed, are not to be 
made in a few years, perhaps not in a century, nor indeed in 
several centuries; for althougli the short i)criod.of the life of 
man is sufficient to afford the most inconttipvcrtible proofs of the 
waste of the land v^iere we become observers, yt;t when we ex¬ 
tend our views to ^the depths of tfie (K’can, and speak of the 
events and changOs which are there going forward, we must not 
be supposed to set limits to time. * 
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We have many convincing proofs in the natural history of 
llie globe, that the sea lias at one time occujiicd ^ much liighcr 
elevation than at present. On the hanks of tlie Frith of Forth, 
near IJorrowstDimness, frti’ example, 1 have .seen a bed of ma¬ 
rine sliells, which is several feet in tiii(kness, and has been luund 
to extend about three miles in length, and which is noiv situate 
many feet above the jn esent level of the waters of the Forth. A 
recent illustration ofithis subject occun'cd a]^) in the remarkable 
discovery of the skeleton of a large whale, found in the lands 
of Airthrey, near Stirling, 'fhe present surface of the ground 
where the remains of this huge animal were dejiosited, having 
been ascert.'iined (by my as.sistants, when lately in that neigh¬ 
bourhood) to be no less than 21 fi*et 9 inches above the jiresent 
level of the Frith of Forth at liigli water of .spriiig'tides. Now', 
whether we are to eonsider tlie.se as prools of the higher elcva^ 
tion of the waters ol' the (X'can in the most general aeee})tation of 
the ivord, at a I’oriner period, I will not here attempt to cnejuire. 
lint a^i(le from these anomalous a[)pearanc‘es, there is reason for 
thinking that the w aters of the higher parts of tlie Frith of Forth, 
like those of the Murray Frith, may at one time have iorincd a 
sue(‘e.ssion of lakes, with di.stinct harriers, as w'cfitid in the case of 
Lochiiess, and the other lakes forming the track of the Caledonian 
('anal. My ohjc'cl on the })rcscnt occasion, liowcver, is simply to 
notice the wasting efflxts of the,North Sea upon the surround¬ 
ing land, its dcjiosition In the bottom of the .sea, and the conse¬ 
quent jiroduetion of tsui*|)Ius waters at the surlace, and to en¬ 
deavour to account I’or lhc.-.e ajipearances consistent!}' with the 
law's of nature, 'idle opinion accordingly which I have I’oi’ra- 
ed, and tlie theory w hich 1 have humbly to sugge.sl, (foe I am 
not aware that this subject has been before particularly noticed), 
is, that the silting iij) of the great basin of the North Sea, has 
a direct tendency to cause its waters to/rverfiow their hanks. 

llefcrring to tlie chart, we find that tlie^ North Scajs sur¬ 
rounded with land, excepting at two inlets or apertures, the one 
extending alxmt 100 leagues between the Orkney Islands and 
the Norwegian coast, and thq,olhcr hetw'een Dover and Calais, 
which is of the width of 7 leagues. The 'ieaicr-way 

of t|iesc two passages forms tlie track for the tidal waters, and 

_ » D 2 
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also for the surplus waters produced during storms which affect 
the Atlantic and Arctic Oceans. It is also obvious that this 
water-way must ^-cmain nearly the same, and admit a con¬ 
stant quantity; or, to speak more correctly, by allowing these 
inlets to follow the general law, they must be enlarged by 
'"the waste or wearing of their sides, in a ratio perhaps great¬ 
er than the silting up of the bottom in those particular parts, 
while the interioirsjnd central portions of* die German Ocean 
are continually acquiring additional quantities of debris, along 
with the drainage water of the widely surrounding countries. 
If therefore the same, or a greater quantity of tidal and sur¬ 
plus waters continue to be admitted Inmi the Atlantic and 
Arctic Seas into this great basin, where the process of deposi¬ 
tion is constantly going forward, it is evident that the surface 
of the German Ocean must be elevated in a tempirary and pro¬ 
portionate degree, and hence the production of those wasting 
and destructive cft’ects which are every where observable upon 
its shores. 

This reasoning is also applicable, in a greater or less degree, 
to all parts of the world ; for as the same cause ci ery where 
exists, the same elfects, when narrowly examined, must every 
where be ]iroduecd. In llu* Southern or Pacihe Ocean, we 
have wonderful examples of great masses of land forjned by 
madrepores and extensive coral banks, Avhich in time assume all 
the characteristic features of islands. These occupy consider¬ 
able portions of the watery bed of the ^Ix dln, and displace cor¬ 
responding jiortions of the fluid. Inmicn.se quantities of mud 
are also said to be deposited in the Yellow Sea of China, in the 
great deltas formed at the*mouths of the Ganges, the Plate, the 
Amazons, the Mlssisippl, the St liawrcnce, the Nile, the Rhine, 
and other large rivers, whose joint operation botli at the surface 
and IxJttom of the ()cean, are continually carrying forward tlie 
same great processlof displacing the waters of the ocean; for it 
matters not to this question whether the debris of the higher 
country which is carried down by the rains ancj rivers, or is oc¬ 
casioned by the direct waste pnxlvced by the ocean itself on the 
margin of the be deposited at the bottom or surface of the 
ocean, it must still be allowed to displace an equal or greater 
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bulk oi the Huid, and lias therefore a direct tendency to produce 
the derangement which we are here endeavouring to describe. 

A striking illustration of this doctrine njay be drawn from 
, M. Girard’s able and ingenious observations on the delta of 
Egypt, made in 1799, and published in the Mem. de VAcad. for 
1817, in a memoir tSW ValUe d^Egyptc, etsur Vexhaussemen^ 
scculaire du Sol qui la recouvre. It appears that the whole soil 
of the “ Valley of *the Nile” is very considerably increased by 
the alluvium deposited annually by the inundations of the Nile, 
as ascertained by the marks on some ancient nilometers and 
statues, the dates of which have been traced and compared by 
Girard, Avith the corresponding historical periods. In the quarter 
of Thebes, where the statue of Memnon is erected, the increase of 
the soil since the commencement of the Christian era, is lro. 924 . 
(6 feet 3.7 inches), or this process may be stated as going forward 
at the.rate of ()*«.10b (4.17 inches), in the course of each cen¬ 
tury. The magnitude of the deposites at the mouths of the 
Nile in the bed of the Mediterranean appears to be no less sur¬ 
prising. It is remarked, that the Isle of Pharos, which, in the 
time of Homer, was a day’s journey from the coast of Egypt, 
is now united to the continent. 

If, then, we compare these trffects with the same process, 
going forward in a certain projxirtionate rate over all parts of 
the globe, and where the sam«j facilities for these depositions 
being made on firm ground are not afforded, Ave shall find that 
the quantity of depositc in the lx)ttom of the ocean must be so 
considerable as to affect the level of the waters of the ocean. 

In thus disposing of the Avaste of the surrounding land beyond 
the accumulation of the sunken banks in the German Ocean, we 
are not left at any loss for a distributing cause, as this is provided 
by llie tides and currents of the sea; and with regard to their 
action we have many proofs, even a! very considerable depths, 
by the breaking up of the wrecks of ships? the occasional drift 
of sea-Avecd, and also drift timber, nuts,^&c. into regions far 
distant from those in which they are spontaneously produced. 
The dispersion of fishes, cAninced by theiiydisappearance from 
the fishing-grounds in stormy weather, ter^« to shew the dis¬ 
turbance of the Avatcrs,of the ocean to the depth of 30 or 40 
fathoms. ^^Sl^servation I have frecpfenlly had an opportu- 




iiity of making near the entrance of the Frilh of Forth. Nume¬ 
rous proofs of the sea being disturbed to a consitlerable depth 
have also occurred ^inee tlie erection of the Bell Hock Lighthouse, 
sMtiiateiU]wn a sunken rock in the sea, 12 miles off Arbroath, in 
Forfarshire. Some dnft stones of large dimensions, measuring up- 
^♦vards of SO cubic feet, or more than two tons weight, have, 
during storms, been oiten thrown u])on the rock from the dee]) 
water. These larg^hboultler stones are so Ifimillar to the light- 
keepers at this station, as to be by them termed travellers. It 
is therefore extremely jirobable, tliat a large portion ol' the de¬ 
bris is carried down with the drainage water of the higher coun¬ 
try, as before noticed, and ultimately Avashed out ol‘ the North 
Sea into the cx})anse of the ocean. 

The question Avhich naturally arises as to the result of all this 
Avaste or transposition of the solitl matters of a large portion,of 
the globe, is to enquire what has become of the body of water 
displaced by this Avasting })roeess. Without attempting to go 
into all the minutiie of this })art of the subjett, I shall here 
bricHy observe, that tliere scvms to exist (if 1 ma^ be allowetl 
so to exjnvss myself) a kind of eonqicnsating arrangemeJit be¬ 
tween tlie solid or earthy particles of the globe in the one 
case, and the Avaters of the ocean in the other. Thus by the 
process of eva])oratlon, and the universal aj)j)lieation of wa¬ 
ter, Avhich enters so Ijirgcly, in its simple or chemical state, 
into the Avhole animate and inanimate creation, the surlac e of 
the ocean may be ke})t nearly at a unifbrm level. I’heno- 
mena of this descrijition are, no doubt, difficult in their so¬ 
lution iqion tlie great scale, being met by the jirocess of de¬ 
composition^ Avhich resolves bodies into their constituent jiarts, 
and also by our theory oi‘ the atmosphere, by which its li¬ 
mits and operations are determined. But Avere avc to al)- 
stract our attention from^the more general view of tlu; sub¬ 
ject, and*confine ouiwiiujiiiries to tlie German Ocean, the Baltic, 
the Mediterranean, the Bed Sea, or to any other inland and 


circumscribed parts o.' the ocean, this diirienlty .•^eeins to be les¬ 
sened. Indeed the i/robability and it is a jiretJy generally 
received f)))iiiiou,^>Mot a greater quantity of A^-^aler is aelually ad- 
mitte-! .i! til.' Siiait.sof Gibraltar and oi‘ Babclmandel, than flow,'s 


?ut?of die Mt'dilcrrahcau and Eed’Seas. W;^*on.-,idcf Avater, 
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ihcroAn't*, as tlio great pabidum naturey which, as before no¬ 
ticed, enters either siin})ly or chemically into the constitution of 
all bodies, and appears to be held, almost*exclusively, in solu¬ 
tion, jn the formation and maintenance of the whole animal and 
vegetable kingdoms, and is found to exist largely in the compo¬ 
sition of all mineral substances. The (|uanfity of water, con¬ 
sequently, that is required, and is continually supplied ffom the 
ocean by the process of cva})oration, botV for the support and 
rcaniraation of nature, must be immense, and may of course be 
sup|X)scd permanently to absorb a very Jarge |Troportion of the 
surplus waters of these circumscribed seas, while the renmining 
portion of surplus water, if not thus w'holly accounted for, may 
be distributed over the general expanse of the ocean. 

But if we suppose with some, that in natjire there is neitJicr 
an excess nor tliminution of the waters of the glolte, and that 
the united and counterbalancing pnxresscs of evaporation, con¬ 
densation, decomposition, and l egeneration, so completely equa¬ 
lize each other, that the sur])hi.s waters, arising from the dis- 
])lacemcnt of a ])ortion of tl)e solid surface of the globe, must 
atrain be wliollv distributed and intermixed with the waters of 
the ocean, the portion of water remaining thus to be accounted 
for b<H‘oines more considerable, and, upon the great scale, must 
bo })ermanently disposed of, independently of the process of eva¬ 
poration. ■ * 

Another view has been suggested as a}>plicablc to the 
distribution of tfie surplus waters produced by lltc gradual 
filling up of tlie bed of the ocean. Tliesc Avaters, in jdace 
of being elevated in any sen.dble degree, may be' naturally 
dis})osed to find their level in the great Polar Basins, or ob¬ 
late ])ortions of the surface of the globe which are known to ex¬ 
ist next the poles. The oblate figvire of the earth at the poles 
makes these imaginary points the nearest to the centre of the 
earth, and consequently, with regard to'4cve], they «re also the 
'lowest. It therefore a})pcars to folloij, that any filling up of 
• the bed of the sea near the equator, or at a tli^tance from the 
poles, Avill have the efl‘ect»of promoting^k^lie retiring of the sur¬ 
plus Avaters to the polar regions by tha.’^ own gravity, while 
’the centrifugal force. occasioned by the earthTs-diurnick^notion, 
Avill preve’jtjJ'reir being farther removed* from the earth’s centre, 
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wiUiout a corresponding elevation ot‘ the waters in the great 
polar ba^s. 

In this manner sych an accumulation of water may, at a for¬ 
mer period of time, liave taken place at the then Poles yf the 
Globe, as to have aljtered the position of these points, and given 
lise to the Flood or temporary general overflowing of the waters 
over the eai’th’s surface, producing a change in the beds of the 
seas or oceans of fwitner times. In this \^y may have been 
produced many of the phenomena observable in the crust of the 
eartli, which are otlierwise with much difficulty accounted for. 

Of what lias now been advanctnl, regarding the waste of tlie 
land by the operations of tlie sea, it will be proper to notice that 
much consists with my own personal observation. The conse¬ 
quences of this process must be the deposition of‘ debiis, and a 
tendency to raise the bottom of the ocean, and produce a prer 
portional elevation of the water. AVith regard, however, to tlie 
distribution of the surplus' waters that is produced, what I Jiave 
now said is offered with much deference, in hojics that some one 
better quaMed dign myself will turn his attention to this cu¬ 
rious subject. 


AiiT. VI. —Acconnt of Mr Edward Nalrnci^ Process of Arti¬ 
ficial Drying and Freezing by the Air-Pump. 

When i observed in the First Number of the Edinburgh 
Philosophical Journal, that your ingenious correspondent Mr 
Herschcl ascribes to Mr Luslie the invention of the jirocess of 
artificial desiccation by mcansof acid acting under the 

receiver of an air-pump, I had a distinct recollection of liaving 
.seen the same method in soinc paper in the Philosophical Tran¬ 
sactions ; but owing to accidental circumstances, it was out of 
my power till lately to verify this suspicion. The paper to w hich 
I allude is written by Mr Edw^ard Nairne, a w'ell known oiiti- , 
cian, and is entitled, f An account <^‘ some experiments made 
with an air-pump oryMr Smeatoiis principlef &c. * It is a 

--___ 

* Puljfished in the Philosophical Transactions for 1*77, vol. lx\ii. [>. 6*11. 
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paper ol' very great interest‘Imd, in my humble opinion, con¬ 
tains, not only the method of artificial dmccution, but also the 
j)rincij)les and almost tlie whole process of artificial congelatkm 
by nic^ns of evaporation under an exhausted receiver. 

Having been perplexed by the disagreement of the pear gauge 
and the common barometrical gauges, in their indications of the* 
degree ol’ exhaustion in the receiver, Mr Nairne was induced to " 
undertake a series *of cxperinients, in order to investigate the 
cause of the disagreement. He exhibited to the Honourable 
Mr Cavendish, Mr Smeaton, and other members of the Iloyai 
Society of London, an experiment in which this disagreement 
amounted to some thousand times, and Mr Cavendish immedi¬ 
ately f urnished him with a satisfactory explanation of the fact. 

“ It appeared,'” he said, “ from some experiments of his father 
Lyrd Charles Cavendish, that watcr^ whenever the pressure of 
the atmosphere on it Is diminished to a certain degree, is imme¬ 
diately turned into vajxmr, and is as immediately turned back 
again into water on rcsU)ring the pressure. This degree of pres¬ 
sure is different, according to the heat of the w ater. When the 
heat is 72" of Lahrenheifs scale, it turns into a ajwur as soon as 
the pressure is no greater than that of three quarters of an inch of' 
(piicksilver, or about one-fortieth of the usual pressure of the at¬ 
mosphere ; but when the heat is only 41”, the pressure must Ik* 
reduced to that of a quarter of an inch of quicksilver Wore the 
water turns into vapour. Hence it follows, that when the re¬ 
ceiver is exhaustefl {o tlie above mentioned degree, the moisture 
adhering to the different parts of the machine wall turn into 
vajiour, and supply the place of the air w Inch is continually 
drawn away by the working of the pump, so that the fluid in 
the pear gauge, as well as that in the receiver, will consist in good 
jneasure of vajiour. Now, letting the air into the receiver, all 
the vapour within the pear gauge will* be reduced to w*ater, and 
only the real air will remain uncondensed; amsequelitly the 
pear gauge shews only how much real air |s left in the rtKcaver, 
awd not how inych the pressure or spring ol the included fluid is 
diminished, and tliat ctpialiy,* wliether it consist of air or vapour." 

Now, this ingenious explanation, which Mr Nairne considered 
;is perfectly satisfactory, #:ontains the fundamental prme^c tiS^ro- 
ducing artificiy]j'>yness and cold in the receiver of an air-pump, 
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viz, tJiat die evaporation from Ixidy, and consequently its 

idryiHBSs, and tlic cold arisang from Evaporation, increase with the 
degree of exhaustion; and, consequently, that artificial dryness 
and artificial cold may be produced under the 'receive^ of an 
air-pump. • 

In following out the valuable principle of Mr Cavendish, 
Mr Naime placed several fluids and wet substances under the 
Tcceiver. Three gftains of water in a watcfi-glass lost 1J grains 
by evaporation in 10 minutes ; 100 grains of spirit of wine lost 
9 grains. Every substance which he tried sustained a certain 
loss by evaporation, excepting mlj)htiric acid, zchich, always 
^ined, by absorbing the vapour exhaled from the wet part of 
the pump. Having thus ascertained that the exhaustion of 
the air produced a rapid evaporation, and that the sulphuri'^* 
acid absorbed the vapour thus exhaled, Mr Nalrne used t*iis 
process for producing dry air in the receiver, in order to try the 
effect of the passage of the electric fluid tlwough a dry and a 
moist atmosphere. 

“ I now,"” says he, “ put some sulphuric acid into the recei¬ 
ver, us a means of trying to make the remaining contents efthe 
receiver, when exhausted, as much as possible to consist of per¬ 
manent air only, unadulterated with vapour?'' The consequence 
of this was, that the electrical phenomena were exhibited in the 
air which he had dried, and Vbry imperfectly in air which he 
had made damp, by introducing a picce^ of wet leather, and re¬ 
moving the sulphuric acid. * 

The next step which Mr Nairne lakes, is to produce artijic'ial 
cold by the air-pump, and he gives an account of his experiment 
in the following words: “ Having lately received from my friend 
Dr Lind some mther prepared by the ingenious Mr Wolfe, I 
Was very desirous to try whether I could produce any conside¬ 
rable degree of cold by the evaporation of a?ther under a recei¬ 
ver whilst exhauslifeg. For this purpose, I put the a'ther into 
a phial, the neck of jwhich was sufficient to admit the ball of a 
thermometer: this peing placed on the air-pump, under a re¬ 
ceiver which had a plate at the top, with a wire passing through 
a collar of leather*; to this wire the thermometer was fixed, by 
wl^i iVit^EHnT could easily dip the balkof* the thermometer in- 
io^he^ aether. 
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“ The pump was noAv worked; and whilst the receiver was 
exhausting, the ball of the thermometer was often dipped into 
the ;elher; and when tJie degree of exhaustion by the barometer^ 
gaugji* was 65, (which was the utmost in diis case that the pump 
would exhaust to), tlie degree of cold indicated by the fall of 
llie tjiiicksilver in the thermometer was 48° below 0° on Fahren¬ 
heit’s scale; so tluit there was a degree of cold produced 103° 
cokler than the ui? in the room w'here the experiment was made, 
the thermometer in it being at 55° above 0°. The pump was 
ke])t continually working lor half an hour, and the ball of die 
thennoineter olten dipped into the aether; but no greater de¬ 
gree ol' exhaustion or cold could be produced. The air being 
let into the receiver, the tjuicksilver in the therinomeier rose 
1 (V\ viz. to 138° below 0°. 

\ “ Fresh lether being put into the phial to ivhat was remain¬ 
ing, tlie thcxmioineter rose to 80° above 0°: the pump w’as then 
worked again constantly l(>r half an liour; yet by the barorae- 
ter-gauge, the degi ee of exhaustion was now'not more than 16°, 
and the degTc^e of cold produced did not exceed the 11th degree 
])clow Ok as ap])eared by the ([uieksilver in the thermometer. 
Tlie air being let into the receiver, the remaining aether was ex¬ 
amined, and there w ere found several piece.s ol‘ ice at the bottom 
of the jihial, some of tliem as big as large peas, which, when the 
.ether became nearly of the'heat of 32°, or freezing point of 
water, were entirely dissolved.” 


The ]nveeding extracts require no commentary. They es¬ 
tablish in the clearest manner the identity of the frigorilic processes 
of Nairne and Leslie; and, as a proof that this opinion is not 
pi’cuilar to myself, I have much pleasure in stating, wliat I have 
learned since the above extracts were made, that an eminent 
cliemisl, wdio has studied this sub‘p»c;t most prolbunilly, has, ibr 
some years, in his public course of lecturcn, lelt it to be his duty 
to ascribe to ]\lr Nairne tlie discovery of the processes of arti¬ 
ficial drying iiud freezing by the air-j)unlp. 


(Z.) 
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i*t. VII .^Accoiml of the Flexible Water Main, contrivid by 
itike late Mr WaM, for the Glasgow Water^Worlc Company. 
By John Robison, Esq. F. R. S. E., &ec. in a Letter to Dr 
Bsewstek. 

« 

Mr Dsar Sib, 

I HATE now the pleasure of sending you the account which I 
promised to get for you, of the Flexible Water Main, which 
the Jate Mr Watt contrived for the Glasgow Water-Work 
Company. I am indebted to Mr Creighton for the a- coiiiphny- 
ing drawing. I am, with much esteem, \er^ truly, }oiirs, iuc. 

John Robison. 


The Glasgow Water-Work Company derive their supply Af 
water from a well and tunnel formed in a stratum of sand on the 
left bank of the Clyde, which affords a natural filter for the 
water of the river. As the city lies on the right bank, the con¬ 
veyance of the filtered water across the stream w as a problem 
of some difficulty. The fertile genius of Mr Watt, however, 
enabled him to solve it *. 

He suggested that a flexible iron main should lie drawn across 
the bed of the river, through which pumping engines on the* 
north side should raise the wafer from the well on the south 
side. In executing this plan, the well and tunnel were dug in 
the sand near the water’s edge. The well is 10 feet m diame¬ 
ter, and its bottom is 12 feet under the ordinary surface of the 
rive^; the feeding tunnel i^ 3 feet wide and 6 feet high, and 
extends for a considerable distance into the sand-bank: the w^ell 
has a wooden platform bottom ; its sides, and those of the tun¬ 
nel are built of granite, put together without mortar, and bak¬ 
ed with gravel, to prevent "the influx of sand. The south end 
of the sedtidllj^ipe (efr main) is turned down into the well to a 
sufficient depth. Thdt part of it which lies in the bed of the 
river, is formed of pi^s of 9 feet long, (exclulfive of joints,)* 

• Wc have heard Mr Watt say, at the time he contrived this water-pipe, that 
the to him from a consideration of the flexibility of the lou- 
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covirived hij the Ikte Mr Watt. 

and 15 inches interior diameter. Part of the joints are formed 
in the usual way, but others are something like what is called 
“ ball and stxjket,” or “ universal joints.” The whole is laid on 
strcwj[Varp«^niade of parallel logs; these frames are joined 
b^tibng iron hinges, having their jnvots in liorizontal lines at 
right angles to the axes of the pipes, and passing through th^ 
centres of spheres, of which the zones of the sockets are por¬ 
tions. The flexibh: joints are at the extremities of the frames. 
This will be easily understood from the figures in Plate IV. 

The frames and pipes were put together in succession on the 
south side of* the river, and (the open or north end being plug¬ 
ged,) were/hauled into and across the bed, in a trench prepared 
lor them. The macliinery for hauling them was of course on 
the north side; the operation was aided and directed by pod- 
I Kins, &e. The moveable joints of the pijx^s, and hinges of 
the frames, allowed them to assume the form of the bed. 

Upon the plugged end emerging from the water on the north 
side, it was immediately opened and connected with tlie main 
leading to the pumps, to secure it against accidents from floods. 
^'hcre is a contrivance for removing any sand which may accu¬ 
mulate in the pipe. That part which is under water is covered 
over with stones and gravel, to protect it from injury from pas¬ 
sing vessels. 

IMate III. Fig. 1. is a section giving a general view’ of the rela- 
tivp situations of the well, and the main 
through the river leading to the [lumps. 

f'ig. 2. a vertical section through the [lipc at one of 
the flexible joints. 

Fig. 3. a corresponding outside view. 

Fig. 4. ditto, plan. 

Fig. 5. a cross section of the pijie and frame. 

Fig. 6. ditto of sWk-joint and hinge. 

The demand for water liaving increased beyWfd cxpet.tation 
since 1810, ^Avhen this work was completed,) a second main of 
18 inches diameter, similar in all other respects to the first, has 
been since added. ^ 

At present, the consumption of water is reckoned aliout 8000 
tons per diem. The C’ompany’s estahUj-Juncnt of engines is tw’o 
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of 36 inch cylinders, and 7 feet stroke, and one of 54 inch 
cylinder, and 8 feet stroke. These are employed in raising the 
water from the filter to the reservoir for distribution ; but as 
some parts of the city lie 150 feet above the level oi' l!",' ^■'ver. 
there are two smaller engines for forcing water li'oui llie general 
■•fiservoir to a higher one to supply these j)laces. 

The Grove, April 1820. 


Art. VIII .—Acamnt of the Suhlerraucan Tempi-: (f Ipsam- 
hul. By Lietjtf.nant-Coj.onei. Stuatox. Communieateil 
by the Author. 

The Temple of Ip.sainbu], (see I’lalc IV.) is situated on thp 
right bank (going up) of the Nile, A\hi(.h in this part of its 
course runs from south-west to north-east. The side ol’ the ri¬ 
ver is here formed by a chain of sandstone rock, and in an in¬ 
terval of this chain, there is a vallev of sand, the sides of which 
are formed by two rocks. These rocks are smoothed eac'h into 
the fa<^ade of a temple. One of these temples is sufficiently 
known. 

The valley runs in a steep ascent, from the river to tlie de¬ 
sert, until the sand becomes so hi^h, as to be on a level with the 
summit of the nxlc on IxUli sides, 

• I 

Tlie sand drifting dowinvards towards the river, liad entered 
the temple which ive propose to describe, and completely block¬ 
ed up its entrance to maijy feet above the architrave, so 
as to conceal the gi-eater part of the stupcndoii.s figures, of 
which a very considerable portion is now visible. The sand 
is so fine, that when put in motion, it resembles a fluid. 
While we were ascej^ding,* our footsteps occasioned such a 
current of* it, as to gfvc us reason to apprehend that the en¬ 
trance to the temple would be again blocked up. We owe tlm 
removal of the sanely the uncovering of the fayadej and the en¬ 
trance to the temple, to the exertiobs of Messrs Belxoni and 

Bcechey, employed fiir this purjKise by the Britisli consul Mr 
Salt. 
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sand is now barred out by palm trunks and larj^e stones, 
but unless a more effectual defence is provided, there is reason 
to fear, that the curious traveller will not be long gratified with 
the sight of g *»5iipcrb monument, which, unul August 181T, 
'"TiacrremSinod buried and concealed probabl}’^ for many ages. 

Commencing at the south end of the facade, there is a slo¬ 
ping projection of 30 feet. At 4 feet 7 inches is the arm of the 
first colossal figure cui out of, and jirojecting from, the fai^ade, 
betivceii which and the figure there is a connecting block of 3 
feet thick. These figures cannot be styled Alto Relievos; they 
are in fact Statues; they measure 25 feet 5 inches across the 
shoulders, and four of them oecujiy the facade, which measiilfes 
1527 feet. The left shoulder of the fir.it touches the right shoul¬ 
der of the second, and so on. The rock is browmish and soft, 
and easily cut by the chisel, n'he part out of which the sta- 
tuc.«^are fiirmed is whitish, which adds to the effect. They are 
beautifully cut, and the proportions, notwithstanding their 
magnitude, and conscHjuent want of models, are so perfectly just, 
that no feature predominates, and every part ap])ears small, 
symmetrical, and graceful. 

The statue to the north, or right hand of the |X)rtal, is visible 
to the elbow : that immediately to the left, or south of the dtx)r, 
is somewhat mutilated: the statue beyond it is visible to below^ 
the shoulder; while the second^o the north is buned to nearly 
the forehead. The statues have the high mitred cap, with the ser¬ 
pent or good genius hif the forehead. The nose, mouth, and 
chin are of the most delicate proportions. The corners of the 
mouth, almost approaching a smile, give an expression of mild¬ 
ness, while the other features bear a ciiaracter of firmness. 

The neck and shoulders are admirably formed. The 
'^lusclcs of the chest and abdomen are in the happiest repose ; 
the nipple and navel being visible in fyont *. The statues are 
supposed to be naked to the middle, where ,)ve iKrceivt* p, hand¬ 
some ceinture in zigzag lines, and a dress bencatli, striped per¬ 
pendicularly. 

Over the architrave of tl^‘ portal, is an fdto relievo of Osi¬ 
ris Hierax, placed in a niche, and measuring 23 feet 2 inches. 

— 

■ Althuugh the Ktntues arc vihiblc on the sides ontr to the cthows, still, from 
the slope of the sand, they are in front \ isiblc below the navel. 
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He holds in both hands the sacred Tor, or crux ansata, and has 
a crown on his head: under his left hand is a female figure in 
alto relievo, measuring 5 feet 1 inch; and under the right, a 
staff, with a fox’s* licad at the top. I’lie deceptiop^ 
the correctness of the proportions, is such, that these fij^urnTticr 
not appear one hdlf of tlieir real height. 

Two heroes in sculpture, having the bird with expanded 
wings over tlicm *, present to Osiris, w'ith pne liand, a figure re¬ 
sembling a monkey, and liold up the other hand. 

On the entablatun* are st ulpturetl, bulls, geese, hawks, grass¬ 
hoppers, Anubis’s, hieroglyphics, &c. &c. On the suniniit of the 
c^jjlnice are seateil figurcn of monkeys, or })os.-.lblv of •'l'yplu)ns, in¬ 
differently executed. The cornice bears sculptures of serpents, 
surmounted by globes. From the cornice to the architrave, 
the space measures Go feet: the height of the liicaile may be 
100 feet. * " ' 

We enter the lemjde through a small hole made in the sand, 
under the architrave, ])art of which has been chipped ofl‘ to 
facilitate the entrance, which is much choked up by the sand. 
The fayade, as well as the entrance and interior of the temple, 
arc all cutovit of the rock, and the great colossal figures, though 
projecting so considerably, form a jxul of the same rock. 

The first chamber has eight stpiare })illars resting on pedes¬ 
tals, which do not a])pear in the yjlan, but which are merely 
square ywojections extending 0* inches or so beyond the pillars, 
Flach of these pillars has on its front ti, hrge colossal statue of 
the same bl(K‘k w'ith the pillar. These statue^ which arc about 
22 feet high, have their arms crossed, holiling the crooks and 
flagellum; they wear the* mitred cap, and are, in all respects, 
well formed ; the pupil of the eye is painted black ; and also the 
eye-browy which, beyond the natural arcli, is extended artificial¬ 
ly by a straight line in bjack. They ^rc naked to the ccinture, 
which is fastened |)y a cla.sp; below it is a close-fitting dress, 
reaching nearly to the knee, bearing an ornament or pouch in 
front, not unlike that of the present Highlanders of Scotland. 
These statues arc.covcred with stwco, painted in rich and varie- 

I 

• Tills bird seemt. to be the tutelary genius of the hero : it invariably accoin^ 
panies him. We shall rail it the Winged Concomitant. * 
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ga«Qi^ colours: Their noses are slightly aquiline; tlie uudtT lip pro^ 
jects a little; the corners of the moutli express a smile; tljc chin 
is finely formed; the eye large and full; the eye-brow well 
arched ; and, the face very handsome. The expression is serene 
and beflignant, and they resemble much the Jupiter mansuetus 
of the Romans. The ceiling is ])ainted in bide and red, having 
a rich border, with large expanded wings. 

The paintings on 4 I 1 C wall represent the hero in his car: he is 
in the act of discharging an arrow 1 ‘rom his Ik)w ; his aim is 
sure ; his mien determined; his winged concomitant is above him ; 
he wears a helmeted caji; his lace and arms are mjthcd ; and ho 
has bracelets^ armlets and collar. His dress reaches below his 
knee : He has a girdle, and the reins are fastened round his body. 
On the .side of the i:ar, which is ])ainted blue, yellow, and red, 
is a quiver. The horses in the car have tlieir nostrils open. 
Th^y arc rampant, snorting, and ct)vered with rich trapping, 
and plumes on their head.s. They are stallions, with long tails, 
and their eye.s j)artl 3 ' covered with blinkers. They have no 
bits, blit are restrained by a nose band. 'J"he hero is followed 
by three comparatively small chariots, each containing two per¬ 
sons, one of whom drives, while the other carries a bow, arrows, 
and a shield covered with a IcMipard’s skin. 

The hero, with his people, arc in the act of storming a for¬ 
tress, and the ai tist has seized tlie moment of surrender. The 
fortress con.sists ol' two storeys. From the first we sec some of 
the enemy tuml)lingfftlradlong; others transfixed with darts; 
other.^ at the base on tlieir knees, with their bodies bent in sup¬ 
plication. One has a dart sticking under his eye; another is 
])ulling one iVom his head ; and many have their liands raised 
in token of surrender. 

In a second row are placed the old nicn, as being unfit for 
the first ranks: their countenances are impressed with grief and 
des]>air, and their hands are rai>ed. In tl^.' upper storey, two 
men bold out a. censer of burning incense, and beliind are two 
leinales sujiplieating mercy with cxleniled hands,—but the un¬ 
erring darts of tl*e hero have ajready transfixed*them. 

Under the walls is seen a ]>easant running a\j ay, and casting a 
.scared look behind him. He is endeavouring to drive before 
vor. nr. no. .*5. .lUi-Y 


F. 
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him five oxen, who, in scampering off, seem, by their tails‘tly- 
ing in the air, to participate in the general panic. 

The hero appears transfixing with a spear a prisoner of dis¬ 
tinction, trampling others under foot, holding a numfew by the 
hair of the head with his left hand, while he prepares to strike 
off' their heads with the right. A mulatto is seen, driving be¬ 
fore him a group of prisoners, four of which are black, four 
tawny, and four white. The features are*^characteristic of the 
diff'erent climate.s, and shew that the contpiests of the hero had 
extended over various parts of the globe. 

From the different dimensions of the figures, we may infer, 
that the ancient Egyptians expressed strength and power by 
comparative size. Thus, the hero is immensely colossal, the 
chief of the enemy is very large, and the ])erson who conducts 
the prisoners is large, while the prisoners themselves are })ygiuies. 

On another wall, the hero, gratef ul for his victories, makes 
offerings to a male deity painted bleick *; and to Isis Lunata he 
offers incense, in token of his farther gratitude to Osiris Hierax. 
On the adjoining wall are rejoicings, chariot races, processions, 
&c. The hero and his people are distinguished from the enemy 
by the difference of costume, of chariots, of shields, &c. The hero 
is throughout a portrait, though his dresses are various. Some¬ 
times he has the short warlike dress and helmet, and at other 
times the long loose robe of cei’emony, and high cap. 

On another pannel, we observed a chariot fight. The hor.ses 
appear tumbling and confounded with iifen. Some horses are 
struck in the chest, others in the head, writhing in pain,—the 
equi exanimes ;—seven chariots on each side, two men and two 
horses to each. These representations are followed by presen¬ 
tations to rriajms. His type, and every visible part, is })ainted 
black. The hero is ultimately received among the gods, 0.siris, 
Sothis, Isis Lunrta, &c,'and this ajxrtheosis is iv-presented both 
in statttary and in painting. 

We*may here remark the great perfection attained at this 
early period in sculpture, statuary, and paintii^-. The figures 


• This is the first fnstanre in asccnclin^ the Nile of tlic.deity being represented 
blacky and is the only differenre to be remiirked in the Kgyptian and liltliiojnan 
mytholog)'. 
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we hd^e had under review, would not disgrajc the cliisel oi* 
Praxiteles or Apelles, or of Canova in our own days. Tlie 
painting, as far as colouring, expression, and proportion go, is 
»*\cellent^ but the ancient Egyptians ap|>ear to have been to¬ 
tally ignorant of perspective, and were not abb? to group their 
figures. (3n the pillars, are represented oficrings to Osiris, 
Isis, or to the three, that is to Osiris, Isis and Son Horus. I’lie 
jfiniensions of the stafues on the ih(;ade, whicli I nas able to 
take, arc as follows: 


or; 
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Feet. III. 

Preadth across the shoulders, 

Thickness ol’ clitto, _ _ - - 

Distance from the under-part of the forehead to the dun, 
inclusive, _ _ . _ . 

l.ength of the nose, _ _ _ - 

Disttl^ce from corner to corner of the mouth, 

'J'he eye was 2 feet SI inches by lit inche.s. 

The ear was 11 leet 4', inches by 1 fiH>t 4 ittches. 

Distance from tlio tip of the ear tt) the no‘'trll. 

The breadth of the nostrils, including the septum (d' the 
nose, inside, . _ _ . 1 

Across the bridge ol’ the nose, - - 0 

Distance from the inner corner of one eye to the inner cor¬ 
ner of the other, across the noje, - - 3 
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Aut. IX.— Ohsc7'Xfaiiofis nxjHrfinff the Vision of the Hmnble- 
Bee and the Honcij-Bec. lly Sir Gkouge 8. Mackexzik, 
Bart. P. 11. S. Lond. and Edin., &e. &:c. In a Letter to 
Dr Bkewsthu. 

My Dkak Sik, 

It is not long since you were engaged in so»ne re.searches con¬ 
nected with the structure of the human eye. The ^ ision of 
insects 'is a subject which, I should think, might derive some 
illustration from your researches ; and I hope* that the facts I 
am about to mention, may induce you to entei» on this almost 
untrodden field. Happening to observe a number oi’ Humble 
Bees entering and coming from under tl e door of a dark out- 



68 Sir GL'org(‘ Mackenzie on the Vmm of Bees. 

house, I had the curiosity to examine where they had/their 
nest, and I went in, leaving the door half open. I saw the bees 
coming from a hole in the floor near the wall, and die instant 
they arrived at the margin of the light admitted by the door, 
they took wing, although at the distance of several feet from 
the spot from which they usually rose into the air. I varied 
the position of this margin or division betwc'en the light and 
darkness, but this made no diflcrcnce, the bees in every case 
beginning their flight as soon as they reached the light. Wliile 
the door was open, I noticed that the bees which arrival ap¬ 
peared to be completely puzzled by the alteration of the jxisi- 
tion of the door. Some of them alighted, and wandered about 
in all directions on the floor, crossing repeatedly the direct path 
to the nest, but never following it. A very few, by accident 
apparently, got close to the wall, and readied the nest. Those 
which chanced to alight near the same part of the doot’ by 
which they had been accustomed to enter, immediately went 
through, but from the position of the door, they passed in the 
direction opposite tlieir nest. As sexm as they got within the 
door, they became a? much puzzled as the others. Many flew 
away, as if to try a new route homewards. As soon as I shut 
the door, remaining in the inside, the bees on entering turned 
directly towards the liole in the floor; and none of them going 
attempted to fly till they reached the light. I was cruel enough 
to repeat the experiment .several times, and each time to keep 
the homcward-lKnmd labourers in suspense and difficulty for 
some minutes. 

These facts seem to prove that bees, although by some means 
they rapidly and unerringly traverse the air, cannot discover a 
track on the ground, when the usual marks are removed. 
They did not discover it even when they met other bees com¬ 
ing out, a proo^ that, fliey have no means of communication, 
but tliat each inseCt depends on its own Instinct exclusively. 

I made an experiment on the hive bee, by lifting the hive, and 
placing it a few yards, three or four, from the jilace where it 
usually stood. I was of course stung for my pains; but I had 
the satisfaction fu see the returning bees jiass cpiite close to the 
hive where it now staxl, and go on to the spot where it had 
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slotjd when they left it. They seemed not only puzzled but 
^**g*'y» I was obliged to keep at a respectful distance. 
When the hive was replaced, those bees that had left it after its 
first removal, stopped for a little at the place v^iere they had quit¬ 
ted it; but in a few minutes all seemed to be quiet and regular 
as formerly. I removed another hive in the evening, when 
none of the inhabitants were abroad, and in the morning there 
was no resumptioif of confusion whatever. Yours very sin¬ 
cerely, G. S. Mackenzik. 

CouL, 26^^ April 1820. 


Art. X .—On vanishing Fractions. By Mr William Gal- 
RRAiTH. Communicated by the Author. 

rjp 

JL HE subject of vanishing fractions, cv(t since the early part 
of the eighteenth century, has been frequently treated by ma¬ 
thematicians. The idea of these fractions first originated about 

o 

the year 1702, in a dispute between Varignon and llolle, rela¬ 
tive. to the differential calculus. Rolle opjwsed the legitimacy 
of the conclusions derived from that calculus, because, in an 
expression for drawing a tangent to a curve, a (juantity was ob¬ 
tained, which had both its numerator and denominator equal 
to 0, and this ho regarded as a result so absurd, as to amount 
to a proof of the f.^^fecy of the method of solution. John Ber¬ 
noulli soon after \v£ir ds, according to Montucla, attempted to 
clear up the difficulty; and Saurin, iqKui a renei\al of the dis¬ 
pute, farther shewed that ”, in tine case alluded to, had a real 
value. Still, however, the cxjilanalions Intlicrto given seem to 
have been rather obscure, as these fractions were also the cause 
of a violent controversy between anti Towell in 1760, 

when they were candidates for the Mathematical Professorship 

at Cambridge; Waring mainiaining that the value of 

1 — X 

is equal to 4*Avhen x =. 1, and Powell, oi\ perhajis rather Ma- 
sercs, who is understood to have conducted the coiitroversv, that 
it is equal to 0. * 
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So late as tlie year 1800, in his “ Principles of Analytical 
Calculation,'" Mr Woodhouse, who certainly ranks among the 
first of British mathematicians, though he perhaps may admit 
the accuracy of the conclusions, seems inclined to question the 
legitimacy of the reasoning by which they are obtmned. “ The 

value of-says he, in the 17th page of the preface, 

“ for instance, (a* = a) "was thought neccs£;ari]y to equal 2 a, al¬ 
though its obvious value is ”, and it was not perceived that, by 
the very process of making the ^’alue 2 a certain order w'as 
arbitrarily instituted, and an extension of a rule made This 
opinion has been again combated by Dr Charles Hutton, in the 
last edition (1815) of liis Mathematical Dictionary, a7't. Vanish¬ 
ing Fractions. A difficulty tlierefbre still seems to attend this 
subject, which we shall endeavour to remove by the following 
artifice. 

Let rt be a constant ejuantity, and .i' a variable, which pos¬ 
sesses the property of increasing from 0 till it is c(|ual to n. 
Also let 7n and n be any jjositive whole numbers greater than 

unity, then may .c, some part of a, be denoted by and therc- 
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Now, if, for c\amj)Ic, w/. —2, and uz- 10, avc shall luue, by 

^ /«\vi 

(fVl -f t 

formula (A)__~ 


a 






If m — H, and == 4, we get as bel'ore - (4 + l)iir-—zr 

4 

4 - Again, if w=2, and n—2, wo obtain (2-|-1) z= 

;5 ^ q. a. And it vi m 2, and n itself be taken, we 

• See also pa;;c 13 ., ainl llw NeW fnnn JierkeUn’:> Analyst. 
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-f a. Therefore, when m =2, we see 
tliat as n approaches to unity, 

/« 


a — .r 


approaches to (1 1) a — ii a as its limit. But wlicii n = 1, 

I I i\ 

\n / a — a () 


rt 


a a 0 


= ~ by subtraction, consequently in this 


7t 


0 


case Q = 2 a. 


In like manner, il‘ m — J3, then as n approaches to unity, 
^ /■» 


approaches to 3 If m r- % then it approaches 


a 


to 4 «’. And in general taking m itself, we may conclude, that 

— (“A"* m 

a —a 


a 


a — a 


--, when 71 = \ becomes 


flr ™ - 1 (1 ^ 1 -I- &c. to in terms) X m x 1 = m a* - ^ 

*0 • 

Ilcnce, the value of ^, which in this and similar cases is mere- 

ly a symbol, shewing that we have arrived at a limit, is always 
thus obtained with as much certainty from the binomial func¬ 
tion under consideration, if we are not mistaken, though the pro¬ 
cess appears somewhat inductivt*, as any proposition in mathe¬ 
matics. If in the expression wi a”* ’ m'c substitute x for a, we 

have ma^~ ’ the general fluxional coefficient of an^^ variable a: 
raised to the power denoted by 

An unexceptionable method of demolistrating tliis proposition 
is the more to be desired, as it forms the basis of Landen’s Resi¬ 
dual Analysis, pcrha})s one of the best methods of establishing 
the principles of that chlculus, which he c<msiderc“d equivalent 
to the Fluxionary or Differential Calculns. 

Edinburgh, Ap'il 1820- 
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Art. XI.— Account of the Strata at the Diamond Mines cf 

ModlivuTlif. the late Dr James Anderson of Madras. 

The following account of the strata at the diamond mines of 
Mallivullj in the Mustaplianagur Circar, was found among the 
papers of the late Dr James Anderson of Madras, by his ne¬ 
phew Dr Berry. It had been drawn up for 4he Asiatic Society, 
but it appears either never to have been sent to that body, 
or never to have been pubhshed in their Transactions. 

So early as the year ] 767, Dr Anderson had received speci¬ 
mens of the earth and stones f()und at diflcrent depfhs in these 
diamond mines, and having, thirty years afterwards, obtained a 
still more complete series of specimens, he Avas struck with the 
correspondence between the two sets, and drew up the following 
account of them. ^ 

The specimens whicli he received in 1767 were as follows: 

(a.) Fine grained white lime, in roundish and sometimes an¬ 
gular lumps, agglutinated Avith some small pieces of Avhitish 
Cjuartz, roundish stones of deej) red ochre of iron, and light yel¬ 
low ochre adhering. It is said that the diamonds are found ad¬ 
hering to this stony mass, and beat oft* by knocking tAvo jiieces 
of it together. 

(6.) A tophous stone, consisting of fat yelloAvish iron-clay, 
talcky small tpiartz, aTul calcareous earth cffll^lutinated. 

(c.) Whitish fat quartz. 

(d.) Small stones which have been knocked off as above 
mentioned, washed by a ruM of watei’, and searched for dia¬ 
monds, 

(e.) The sandy sediment Avashed from the foregoing small 
stones, of a yelloAvish colour ^nd ochrey appearance. 

jV. B. The calcareous earth and ochrey part of* the sediment, 
eflcrvesce in the nitrous acid. 

The specimens of the different strata tjf earth ^nd stones of 
the diamond mines af Mallivully, Avhich Dr Anderson received 
in 1797, Averc as folIoiA s ; 

No. 1. Strata three feet from the suH'uca', is porous, of a dirty* 
red colour, intermixed ^vith a feAv particles tif white (piartz,, 
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and, *vhcn washed, consisting of fine sandy particles, with but 
little intermixture of clay. 

No. 2. Strata 6 feet from the surface, is a di/ty yellowish clay 
without #mixture, very greedy of water after being dried, in 
which it breaks down suddenly in flakes, emitting globules of air 
with a slight noise. 

O 

No. 3. Strata 12 feet from the surface, is white calcareous mat- 
ter in large lumps, interspersed with rounded ironstones, smooth 
on the surface, sonie of a metallic colour internally, of different 
hardness, and some small pieces of tpiartz covered with yellow¬ 
ish clay. 

No. 4. Strata 24 feet from the surface, is small jiieces of white 
ixilcareous matter, interspersed with worn (juartz, tophous iron¬ 
stone, and w'hilish fat clay. 

No. Strata 30 feet from the surlace, w'here water appears, 
is faj whiti; clay, falling suddenly in water, after drying, when 
it becomes yellowish ; ajiparontly some admixture of ochre. 

No. 0. Strata 36 feet iVom the snriacc*, where the diamond is 
found, consists of small hc'avv worn ironstones ol'various shades 
of red, yelhiw, and meUillic colour approaching the hardness of 
jasper; soine pieces of white calcareous matter, rather harder 
than chalk, but principally a mixture of soil, consisting of calca¬ 
reous matter, (juartzose sand and yellow ochre. 

No. 7. Specimens of the stones, &c. amongst which the dia¬ 
monds are I'ound aftfi** being washed from the earth. 'I'hese 
consist of pieces of fat w'orn tpiartz, tophous ironstoiu', w^hite 
calcareous earth, red bole, light yellow tK'hre, and pieces of the 
fat w hite clay No. 5. • 

No. 8. The earth which is mixed with the stones No. 7. and 
where the diatnonds are found, which diHers only from the .se¬ 
diment (c) of the formei account, in some ))ieccs of the stones 
No. 6. about the size of peas still remaining^ in it. 
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Aut. XII.— Accmml of some Single Microscopes upon a imv 
construction. ‘'IJy David Biikw.stkr, LL. D. F. R. S. Lond. 
and Sec. R. S. Edin. 

HERE arc few instruments wliicli liavc remained so long 
unimproved as tlie common single microscope. During the last 
200 years, it has undergone almost no" change, and it can 
scarcely be doubted that tlie magnilying lenses employed by 
Leeucnhock were etjiial to any that arc used in the present day, 
although our artists may fit them up with more elegance;—and 
by nicer apparatus, and superior modes of adjustment, may ac¬ 
commodate them better to the purposes of scientific discovery. 
Any contribuiion, therefore, to the improvement of the single 
microscope, however small be its amount, will not be altogetlier 
unprofitable, if it has no other effect than to shew that the in¬ 
strument is .still susceptible of interesting modifications, ana that 
the attention of ingenious individuals may be directed to its im¬ 
provement with some hopes of success. 

In the annexed diagram, I liavc rejirescnted a method of 
using a plano-convex lens, so as to obtain from it twice the mag¬ 
nifying power which it possesses when used in the common way. 

If ABC be a hemispheri¬ 
cal plano-('unvex lens of half 
an inch radius, it will magni¬ 
fy about fourteen limes as a 
single microscope; the dis¬ 
tance at. which the eye t^jf'cs .—..j 

minute objects most di.stinct- j'u .. 

ly, being taken at 7 inches. 

I.et ns now suppose that the .. 

lens is jilaced, as in die figure, with a microscopic object at R, and 
the eye ate, the ra 3 ’s issuing from the object R, will, after refrac¬ 
tion at tlie surface B(.', lidl upon the plain side AC, from which 
they will be reflcicted at the points a, b, c ; and^ftcr a second re¬ 
fraction at the surface AB, they will emerge parallel to one ano¬ 
ther at d, c and f, proi ided the object R be placed as far bdfore 
B( ’ as the anterior j’oeus of a’ double convex lens of the same 
curvature as JiC. 
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As tlie incidence of the rays u]X)n AC h very little ditterent 
from 45° when ABC is a licniisphei e, and when the apertures 
are small, they will always be reflected at a ^'eatcr angle than 
that aUwhich total reflexion takes })l;ice and therefore no light 
will be lost at the reflecting surlace. It Is ■obvious, therefore, 
that by this method of using the lens ABC, we have produced 
the same effect as if^wc had added another licmispherical lens 
like AB'C, or employed tl;c \shole sjfliere AB(’B', from which 
the rays would have emerged at (l\ t\ f after refraction, in the 
very same manner as at d,c,f after reflexion. As it is impos¬ 
sible to grind a spherical glass sufficiently atcurate for optical 
purjxxses, the licjledmg or Cntoptric Lais AB(' should be com¬ 
pared with a double convex lens, equal to the plano-convex 
lenses AB and BC: put together. Now, in constructing such a 
lens, wc are liable to the error arising from bad centering, incon- 
sc(j ience of the two convex surfaces being ground and polished 
in succession ; but in the reffeeting lens this source of error is 
entirely removed, because the tw'o refracting surfaces, AB and 
BC, are ground simultaneously in the same to(fl. 

As the corners at A and C are not necessary to the of)eration 
ol’ the lens, a complete hemispherical surface of 180^ w'ill not 
be re(juired. An anli from li20' to 140° wall be .sufficient for 
twery purpose, and lienee it will be easy to employ the peri.sco- 
pie princijile, which wc shall ])resently have occasion to de¬ 
scribe. AW' have clily to remove the poli.sli from an annular 
sjiace of the jKilishcd surfhcc A(\ having Ar or i'a for its 
breadth, in order to exclude tlie lateral or olflupicly incident 
ravs. • 

"riic reffeeting lens ABC may be considered as composed of a 
right-angled prism AB(’, and of two ])lano-eoinex lenses, AB 
and B(’, and will therefore form a ^/cre dmgvnnl cije-p'tccc^ of 
ihc most perfeet construction. Opticians l)«.vc' freipienlly ground 
one face of tlie rectangular prism into a convex surface; but, in 
so far as I can learn, they have never attcnijited to form the 
whole cye-piec^' out of a hcmisphericaJ lens. • 'i'he simplicity of 

1 

• The .''iiie ot the :u\slc of lolul reficxion bcii'n lo -- —- —— 

• index ol letraction, 

be about 41° in cro'.M) glass. 


will 
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this construction is very remarkable, as we obtain a belter elleci, 
from a single Iieniispherical lens with one convex and one plane 
surface^ tlvin Ave'Ho from a prism and two plano-convex lenses, 
having five plane surfaces and two convex ones. 

The ingenious idea of Dr Wollaston to render single micro- 
seppes periscopic, or to extend tlieir limits of distinct vision, by 
placing a circular aperture between two plano-convex lenses, as 
shewn at m n in Fig. 1. of the annexed diagram, has suggested 
several improvements on the single microscope. 
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Dr Wollaston has himself remarked, “ that a portion of light 
is lost by douhling the number of surfaces; but that this is 
more than compensated by the greater ajterture, which, under 
these circumstances, is coni])atible with distinct vision In 
order to remedy this evil, we pro})ose to combine the lenses, as 
in Fig, 2. where the aperture contains a Hiiid i)f‘ nearly the 
same refractive power as tlie glass, namelv, oil of turjjcntine, 
castor oil, or (fanada balsant, which will also act as a cement, in 
holding the lenses in their place. 

The same effect may be produced n)ore perfectly in a sphere, 
or in a very deeji double convex lens, by grinding a groove in 
its circumference, as in F'g. 3. which could be easily done by 
the wheel of a seal-engraver. In this way the doubling of the 
surface is avoided, and those sources of error removed which 
arise from the imperfect centering of four surfaces, and the 
combination of the two lenses. 

If we wisli to diminish the aberration of colour, the two 
lenses used in Fig. 1. and 2. may be double convex ones, and 
liaving their anterior surfaces of such radii, as* to form a con¬ 
cave lens in the aperture when it is filled with a fluid of a diffe¬ 
rent refractive and disjtersive power from the glass. This com- 


* Pkil. Turns. 181i;, {). 370. 
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bination is shewn in Fig. 4., where w w is the piece of metal in 
which the aperture is made. 

When the lenses have the si/e shewn in the diagrams, it 
would be ad\ isfible to place the aperture in th*e centre of a mir¬ 
ror, Fig. 5. made of such a convexity as to reflect upon the 
object those converging rays which pass through the first lens. 

By these means we may communicate the periscopic principle 
to single microscope^, at the same time that we remedy the loss 
of light occasioned by the doubling of the surfaces, or corrc*ct the 
aberration arising from the different refrangibility of light. 

EniNnujicir, May 1820. 


Art. XIIT .—Some account of a. suspendi’d Plant Ficus 
Ju.sfralis^ 7chich has grown for eight months rcHhont earth 
hi the Stove of the Botanic Garden at Fdinburgh. By 
Mr WiLLrA.\[ Macnab, Supcrinteiidant of the (larden. 
Communicated by the Author. 

T"* I(!US Aust/alis is a native of' New South Wales, and was 
intnaluced into the British gardens in 1789, by the Bight Ho¬ 
nourable Sir Joseph Banks. The plant is not uncommon now 
in collections in this country, where it has been usually treated 
as a greenhouse ])lant; and *in a good greenhouse it thrives 
tolerably well, although it seems rather nmre impatient of cold 
than many of the pl;mts from the same country- 

When I came to su})erintend diis garden in 1810, I found a 
sj)ecimen of it among the grcenhoi^sc plants, where it remained 
for some time aftiM’wards; but owing to the bad construction of 
the greenhouse here, and tlic very hardy way in which I was 
obliged to treat the plants in that department, I did not find 
the Ficus thrive so well as I had been accustomeil to see it do. 
I concluded that it re<}uired more heat, and in the spring of 
1811 I placed it in the stove, wliere it soon began to grow as 
vigorously aS I had ever seen it do. 

After it had been in the stove ft»r some time, I observed a 
root set out of the stem, about a f<M)t above the earth of the jxit 
in which it was planted. I may observ^-, that this tendency to 
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set forth roots is no uncommon circumstance with many of the 
tropical figs; the banyan-tree (Ficus indica), is very remark¬ 
able in this respect, in its native country, and some of them in 
our stoves shew the same disposition. As soon as the root had 
extended downwards about ciglit inches, I placed a pot of earth, 
b, (Plate V.) under it, and it stxm took hold of the earth and fill¬ 
ed the pot with fibres, like those belonging to the original root of 
the plant. In this state I allowed matters tp remain for about a 
year, when the root from the stem had increased to nearly half an 
inch in diameter. In the spring of 1814, I cut off the expos¬ 
ed root close to the stem from whence it bad issued, principally 
with the view of observing whether it woulil put oift leaves and 
branches, and thus be converted into the stem of a new* ])lant. 
This conversion of loot into stem, can bo effected in many 
plants: it failed, bowevtw, in the case of the Ficus; for al¬ 
though the whole remained })erfectly fresh for a considerable 
time, no buds or leaves were ever ])roducetl. 

The original plant soon jmt out more nxits from the stem, 
which is about a foot in height, before any branebes set out; on 
one of the branches, above two feet iVom the junction w ith the 
stem, a root w’as also put out. As soon as this last had grown 
about a fool long, I placed a pot under it, in the same Avay as 1 
had formerly done. As toon as I lound the pot filled w'itli 
roots, I determined to try whether this pot, c, if supplied plenti¬ 
fully witli water, would support the whole plant. 

In August 1816, I left <ifl‘ watering the original large jwt, u, 
and supplied the other, c, very freely with w ater. I kept it in 
this state for about eight months, till the earth in the large pot 
w'^as so completely dry, that I was satisfied the plant coidd re¬ 
ceive no nourishment from it. The shrub continued quite as 
healthy and vigorous as w*hen supplied w ith water at the origi¬ 
nal root. In the spring of J817, I t(K)k off the pot a, in which 
the original roots were, and exposed the roots to the full rays of 
the sun, by gradually shaking oft* the dry earth from among 
them; this had no ill effect on the plant, as it still remained 
perfectly healthy ; it however had the effect of making roots he 
put out freely all ovcj* the plant, much more so than had hither¬ 
to been the case. 



razeeing zoithoui Karth. T9 

^ In the latter end of llie summer of 181T, I placed a rcx>t in a 
pot dy which was put out from a branch about three ieet from 
, the junction with the stem, and on the opjx)site side of the plant 
from that which had supported it for some timt past. As soon 
as I fofind this pot filled willi fibres, I supplied it freely with 
water, and kept the other j)ot c dry, as I had dcjiie before with 
the original root a. I found the plant still continue equally \I- 
gorous as before. the spring of 1818, I look away tlie |jot 
r, which I had for some lime kept dry, and cKposed the roots 
gratlually, as 1 had forinerly ilone with those in the original 
pot. 1 may observe, that in both cases the jilanl began to pu.sh 
out yoiing slv)ots and leaves, rather i*arlier on the Inanehcs on 
the opposite side of the tree to that to M'liieh the pin ^s'as attach¬ 
ed ; the difference, however, was very inconsiderable. 

The pot (I, which now alone .supjiortcd the plant, was four 
feet from the lower end <)f the .stem, and very near to tfic extre¬ 
mity of the branch, the original root.s, and the sccoiul set of* 
roots, both hanging loose in the air. The plant, however, 
remained in this state for nearly a year, in perfect health. In 
May 1819, I took a very small pot, about tw(j inches in diame¬ 
ter, c, and filled it with earth as I had done the others, and set 
it on the surl’aeo of the earth in the pot d, \sli'.’ h now siip|wrt- 
ed the plant. Into this small pot I introduced a root which came 
f'rom the same branch, a little below^ the one which w'as in the 
larger pot. As sexm as the .small pot c was filled with roots, I 
supplied it freely with water, and gave the larger pot none but 
what might hapj)en to run through the small one. After re¬ 
maining in this .state for near tw^o months, I cut the branch ofi‘ 
between the two pots; I still suppljpd the small pot only with 
water, but wcasionally at this time threw a little water over the 
w hole plant. It continued to look as well as it had done be¬ 
fore. In July last, 1819, I examined the small jxjt r, and 
found it completely filled w ith r(X)t.s, very^little earth remaining 
in the pot: by this time the plant appeared to me be very 
tenacious of life, and I determined to try whether it wa)uld live 
wholly zoithoiit earth. I accordingly t(X)k the small pot off, and 
gradually worked off wdiat little earth remained among the 
roots. I at this time, however, tlirew plenty of water over the 
leaves, generally twice in the day ; this A^as done about the lat- 
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ter end of July, when the weather was very warm, but it seem¬ 
ed to have no bad effects on tlic Ficus. The plant, I may re¬ 
mark, could i\ot have been in a warmer j)art of the stove, being 
close to the roof, w'here the stove is always the hottest, and 
quite exposed to the full rays of the sun. 

The branch ^yhich had been cut off, was kc})t growing 
in a pot of earth in the usual way, close beside the original 
plant in the stove; and both a})pcared on an ecjuality as to 
health and vigour. What may appear rather remarkable is, 
that though this ficus is a plant by no means free in producing 
Jruit in the usual way of cultivating it, tills spcxiimeii, quite sus¬ 
pended without a particle of earth, was loaded with figs during 
the months of September, October, and part of November. 
Two fruit were produced at the axilla of almost every leaf; and 
these were quite as large as I liad ever seen on the plant in the 
hot-houses of Kew Garden. Most of them dropjied off during 
the latter end of November or beginning of December, and 
indeed some of the leaves dro])ped at the same time. This 
was partly owing to the strong fires which it w^is necessary to 
keep in the house at that time, and to the plant being placed 
in the hottest part of the stove Immediately over tlie flue where 
it first enters the house. The usual lemperature of the house 
with fire heat is between 55° and (>0° Fahr., and w here the fig 
w'as suspended, it must have frequently been betw-een 70° 
and 80° of FaJir. 1 kept the plant in this local situation, that 
I might water it freely at all times without the risk of injuring 
any other plant below it. I have generally sprinkled w'ater on 
it twice in the day during winter. The falling of the fruit and 
the few leaves happened ,/r)nly at the first application of fire 
heat to the strive-; in about ten days after, it seemed to gel 
used to the fire heat, wliich now ajqieared to have no bad efiects 
on it, although the fires \yere much stronger afterwards than 
they were at the lime^the fruit and leaves dropped off. The 
original plant now looks nearly as well as the separated one 
which is growing in a pot close beside it. It is even beginning 
to grow or extend, although it has now been suspended for 
eight months without a particle of earth, and during that time 
we have had very hot weather, and also very cold weather. 
li(X)ls have been ])U^ out very IVecly all over the stem and 
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branches during that time. The plant now measures 7^ feet 
between the extremity of the root and the top of the branches, 
and the stem at the thickest part is 5^ inches in circumference. 

The two drawings arc very correct representations of the 
plant m its different stages, and fijr which I am indebted to the 
kindness of It. K. Greville, Es(|. 

Hot A NIC G AUDEN, 

18f/i February 14i20. j 



V.— Description of a neto method of ferrming Crucibles. 
By Mr C’haulks Camekon, Glasgow. Communicated by 
the Author 


XlIE Dutch h ave long enjoyed an almost exclusive monopo¬ 
ly in the manufacture of the small melting-pot or clay crucible, 
used by the jeweller and silver-smith. The English potter has 
hitherto 1‘ailed in Imitating those* inijtorted from Holland, either 
itt point of shaj)c or (jualily, in sustaining the sudden transi¬ 
tions of teinperature to which they are subjected. In conse¬ 
quence of their superiority, they were an article of great inte¬ 
rest to the jeweller during the period of the last war; some¬ 
times they could not be jtrocured, and at other times they sold 
at five and six times their present price. The English melting- 
pot was then in request from necessity; it is now entirely out of 
the market. About two years ago I w*as led, by a curious train 
ot reasoning, to conceive the; practicability of forming crucibles 
similar to the Dutch, by a simple method, that of moulds made 
t)f sulphate ol' lime or stucco, which w®idd easily give any requir¬ 
ed form. ^ 

I established a small manufactory of them, and carried it on 
for some time, but owing to particular, circumstances I wjis ob¬ 
liged to relinquish it, after it had arrivctl,at a state of^}x;rfec- 


* Along w’ith this iirticlc, Mr Canicroii has transmitted to us two of his stucco 
mouldh and a Iiottle^if the slip or fluid clay, with which «C have repeatedly made 
-several crurilfles. The iiroce.ss is undoubtedly one of the most .simple and ticauti- 
ful applications of a scientific principle to the lu ts that •can be imagined, and 
one not very likely to occur to ordinary minds. We a''C glad to learn that the Ma¬ 
gistrates of Glasgow li.'ive adjudged to Mr Cameron, for^llii.s process, the premium 
of Ten Guineas, which tbeyghe annually foi useful ii,vcntions.—E0. 

voi,. III. -NO. .nn.Y 1820 , 
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tion. Having found it to be the opinion of my friends that the 
process should not be lost, I have been induced to draw up the 
following account of it for the Edinburgh Philosophical Journal. 

For each of the different sizes of the crucibles, I formed ten 
or twelve dozen of moulds of stucco, burnt and powdered in 
the usual manner.' For the first mould of each size, I formed 
a piece of soft pipe-clay into the shape of the intended crucible, 
and laul it with its mouth downwards on arflat surface, and in¬ 
closed it with a cylinder of white-iron, distant about half an 
iheh from the angular points of the crucible, anfl about an inch 
and a half higher tlian its bottom ; then, mixing the ^stucco 
witli water, poured it into the cylinder. When the stucco was 
.sufficiently set, I removed the white-iron, picked out the clay, 
and dried the mould; I then squee/.ed soft clay into the mould, 
which, on standing a few' minutes, easily came out again. It 
was inclosed in the cylinder, and stucco poured round it, which 
formed a second mould, continuing to do so until I had jwocur- 
ed the number wanted. They were then all put into a stove, 
and completely dried ready ft)r use. 

In the preparation of the fire-clay for the crucibles, I follow¬ 
ed precisely the same process u.sed at the potteries, by mixing it 
with a very large cpiantity of water, and putting the whole 
through a No. 9. silk search. On ijlowing tlie whole to stand 
a few hours the clay subsided, and in pouring off the clear wa¬ 
ter, I procured the clay ()r slip of the consistence of thick 
cream. On weighing a gallon of it, I found the proportion of 
clay it contained, and added sand to the whole, in the propor¬ 
tion of seven of sand to seventeen of clay; I then .stirred and 
mixed the whole completely, when it wa.s ready for use. I next 
tobk my moulds, previously dried, and arranged them in pa¬ 
rallel rows on a table, and successively filled them with the pre¬ 
pared slip. By the time I had filled four or five dozen, I re¬ 
turned to the one firr.t filled, and began alternately to pour the 
slip ottt of them, leaving a small quantity unpoured out, which 
subsided, and gave the requisite thickness to the bottom. In 
each of the moulds so filled, a crucible is complAely fonned by 
the abstraction of the water of the slip, in contact with, and ad¬ 
joining to, the porous substance of the stucco mould. The cru- 
dble will be either thhker or thinner in proportion to the time the 
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slip has remained in it. Five or six dozen will not require 
more than fifteen minutes in being formed. The moulds with 
their contents are then removed to a stove, placed on their side, 
and l^uilt one above the other. In a short time, from the con¬ 
traction of the clay, the crucibles easily part from the moulds, 
and arc removed by introducing the finoer into them. The 
moulds are allowed to remain in iheii: situation until the water 
they had absorbe(f is completely evajKn’ated, when they are 
again ready for refilling, and will last for years. The crucibles 
remain iuJJrjr^tove until dry, after which they arc burned in a 
kiliufi the usual manner. 

The process is simple, and combines the advantages of forming 
thefn with great facility, and giving them the recjuired shape, which 
cannot be acconijdished at once on the pitter’s wlu'cl. One man 
and a boy are ca])able of making from ten t.o twelve hundred per 
day. I'hc princijtlc is peculiarly adaj)led I'or tin* formation of a 
number of chemical apparatus, muflles, retorts, tubes. See. 

Glas(;ow, 11///, Map 1820. 


Art. X\ .—Account of the Great Cavern of the Guaehnro. By 
Baron Aluxandeu de HcMuoi.Dr *. 

W HAT gives most cclcbrily to the valley of Caripc, be¬ 
side the extraordinary coolness of the climate, is the great Cueva 
or Cavern of the Guacimro. In a country where the people 
love what is marvellous, a cavern that gives birth to a river, 
and is inhabited by thousands of i^ctuhial birds, the fat of 
which is employed in the Mis.sions to dr^ss food, is «an everlast¬ 
ing object of conversation and discussion. Scarcely has a stranger 
arrived at Cumana, when he is told o^‘ tike stone of Araya for 
the eyes; of the labourer of Arenas who syckled his child; and 
of the cavern of Guacharo, which is said to be several leagues in 
length; till he is tired of hearing of them. A lively interest in 
the phenomensPof nature is preserved wherever scxiiety may be 
said to be without life; where, in dull monotony, it presents on¬ 
ly simple relations little fitted to excite the ardour of curiosity. 


* Abridged from his Personal Narrative, vol. iii. 
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. I 

The cavern, which the natives call a mine of fat, is not in 
the valley of Caripe itself, but at three short leagues distance 
from the convent, towards the west-south-west. It opens into a 
lateral valley, which terminates at the Sierra del Guacharo. We 
set out toward the Sierra on the I8th of September, accompa¬ 
nied by the Alcaids, or Indian magistrates, and the greater part 
of the monks tif the Convent. A narrow path led us at first 
during an hour and a half toward the souths across a fine plain, 
covered with a beautiful turf. We then turned towai'd the 
west, along a small river, which issues from the ’^outh of the 
cavern. We asccnilcd during three quarters of an hour,\walk- 
ing sometimes in the water, which was shallow, sorhetimes be¬ 
tween the torrent and a wall of rocks, on a soil extremely .■slip¬ 
pery and miry. The falling down of the earth, the scattered 
trunks of trees over which the mules could scarcely pass, and the 
creeping plants that covered the ground, rendered this part of 
the road fatiguing. 

At the f(x>t of the lofty mountain of Guacharo, we were 
only four hundred steps from the cavern, without yet perceiving 
the entrance. The torrent runs in a crevice, which has been 
hollowed out by the waters; and we went on under a cornice, 
the j)rojection of which prevented us from seeing the sky. The 
path winds like the river: at the last turning we came suddenly 
before the immense opening of the grotto. The aspect of this 
spot is majestic even to the eye of a traveller accustomed to the 
picturesque scenes of the higher Alps. I had before this seen 
the caverns of the Teak of Derbyshire, where, extended in a 
boat, w’e traversed a si/bterranean river, under a vault of two feet 
high. I had visited t ie beautiful grotto of Treshemienshiz, in 
the Carpathian 'Mount^-ins, the caverns of the Hartz, and those 
of Franconia, which .y.re vast cemeteries * of bones of tygers, 
hyenas, and bears, as largfc as our liorse.s. Nature in every zone 
follows immutable laf s in the distribution of rocks, in the exte- 


• The mould, that hah covered for thousands of years the .soil of the caverns of 
Gnylcnreuth and Muggendorf in Franconia, cmit.s even now diokc^damps, or ga¬ 
seous mixtures of hydrogen and nitrogen, that rise to the roof of these caves. This 
fact is knuA\ n to all those who shew these caverns to travellers; and w hen I had 
the direction of the mines of the Fichtelbcrg, 1 observed it frct|ucntly in the sum¬ 
mer time. . •- 
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rior form of mountains, and even in those tumultuous changes, 
which the exterior crust of our planet has undergone. So great 
a uniformity led me to believe, that the asp^t of the cavern of 
Cari^e would differ little from what I had observed in my pre¬ 
ceding travels. The reality far exceeded my expectations. If 
the configuration of the grottoes, the splendor of the stalactites, 
and all the phenomena of inorganic nature, present striking ana¬ 
logies, the majesty»of equinoxial vegetation gives at the same 
time an individual character to the aj)erture of the cavern. 

The Cu^ija^'del Guacharo is pierced in the vertical profile 
of ajjoclc. The entrance is toward the south, and forms a vault 
feet*broad, and seventy-two feet high. This elevation is 
buWa fifth less than that of the colonnade of the Louvre. The 
rock, that surmfounts the grotto, is covered with trees of gigan¬ 
tic height. The mannnee-tree, and the genipa with large and 
shining leaves, raise their blanches vertically toward the sky; 
while those of* the courbaril and the erythrina form, as they ex¬ 
tend themselves, a thick vault of verdure. Plants of the family 
of pothos with succulent stems, oxalises, and oi'chidea* of a sin¬ 
gular structure, rise in the driest clefts of the rocks; while creep¬ 
ing plants, waving in the winds, are interwoven in festoons be¬ 
fore the ojMjning of the cavern. We distinguished in these fes¬ 
toons a bignonia of a violet-blue, the purple dolichos, and f’or 
the first time that magnificept olandra, the orange flower of 
which has a fleshy tube more than four inches long. The en¬ 
trances of grottoes, like the view of cascades, derive their prin¬ 
cipal charm from the situation, more or less majestic, in wliich 
they are placed, and which in some sort determines the charac¬ 
ter of the landscape. What a conlrasli between the Cueva oi* 
Caripe, and those caverns of the NortM crowned with oaks and 
glcximy larch-trees ! 1 

But this luxury of vegetation embellishes not only the out¬ 
side of the vault, it appears even in the vestibule of ie grotto. 
We saw with astonishment plantain-leaved hcliconias eighteen 
feet high, the praga palm-tree, and arborescent arums, follow 
tlie banks of the river even to those subterranean jilaces. The 
vegetation continues in the cave of Caripe,.as in those deep Cre¬ 
vices of the Andes, half excluded from the light of day; and 
does not disappear, till, advancing in the*intcrior, we reach thir- 
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ty or forty paces from the entrance. We measured the way by 
means of a cord: and we w'ent t)n about four hundred and thir¬ 
ty feet, without bejng obliged to light our torches. Day-light 
penetrates even into this region, because the grotto forms but 
t)ne single channel, which keeps the same direction from south¬ 
east to north-w'est. Where the ligjjt begins to fail, we heard 
from alar the hoarse sounds of the nocturnal birds, sounds 
which the natives think belong exclusively !») those subterrane¬ 
ous places. 

The guacharo is i)f the size of our fowls, haj. llie mouth of 
the goatsuckers and procnias, and the |xjrt of those vul^res, 
the crooked beak of which is surrounded with stijfif* silky hairs. 
It forms a new genus, very different from the goatsuckerby 
the force of its voice, by the considerable strength of its beak, 
containing a double tooth, by its feet without the membranes 
that unite the anterior phalanxes of the claws. It is the first 
example of a nocturnal bird among the piisseres dentirostrati. 
In its n)anners it has analogies both with the goatsuckers and 
the al])inc crow. The plumage t)f the guacharo is of a dark 
bluish-grey, mixed with sinall streaks and specks of black. 
Large white s}X)ts, which have the form of a heart, and which 
are bordered with black, mark the head, the wings, and the 
tail. Tlie eyes of the bird arc hurt by the blaze of day; they 
.'u*e blue, and smaller than those of the goatsuckers. The 
spread of the wings, which are composed of seventeen or eighteen 
quill featliers, is three feet and a half. The guacharo quits the 
cavern at night-fall, especially when the moon shines. It is al¬ 
most the only frugiferoys nocturnal bird tiiat is yet known; the 
conformation of its feek sufficiently shows, that it docs not hunt 
like our owls. It leed.sW very hard fruits; as the nut-cracker 
and pyrrhocorax. Theilatter nestles also in clefts of rocks, and 
i.s known under the nanie of ni^ht-crozv. The Indians assured 
us, that the guacharo does not pursue either the lamellicornous 
insects, or those phalmnae whicli serve as food to the goatsuck¬ 
ers. It is sufficient to compare the beaks of the guacharo and 
goatsucker, to conjecture how much their manners must differ. 
It is difficult to forni an idea of the horrible noise occasioned by 
thousands of these birds in tlie dark part of the cavern, ai^l 
wliich can only be compared (o the croaking of our crows, w liicli. 
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in the pine forests of the north, live in society, and construct 
thcar nests upon trees, the tops of which touch each other. The 
shrill and piercing cries of the guacharoes stnke upon the vaults 
.of the rocks, and are repeated by the echo in the depth of the 
cavern. The Indians showed us the nests of these birds, by 
fixing torches to the end of a long pole. These nests were fifty 
or sixty feet high above our heads, in holes in the shape of fun¬ 
nels, with which thife roof of the grotto is pierced like a sieve. 
The noise increas ed as we advanced, and the birds were aflPright- 
ed by the li^bl^jJ' the torches of copal. When this noise ceased 
aroyivd^us, we heard at a distance the plaintive cries of the birds 
rot)8ting in* other ramifications of the cavern. It seemed as if 
these bands answered each other alternately. 

The Indians enter into the Cueva del Guacharo once a- 
year, near midsummer, armed with poles, by means of which 
they destroy the greater part of the nests. At tliis season seve¬ 
ral thousands of birds are killed; and the old ones, as if to de¬ 
fend their brood, hover around the heads of the Indians, uttering 
terrible cries. The young, which fall to the ground, are open¬ 
ed on the spot. Their peritoneum is extremely loaded with fat, 
and a layer of fat reaches from the abdomen to the anus, form¬ 
ing a kind of cushion between the legs of the bird. This quan¬ 
tity of fat in frugiferous animals, not exposed to the light, and 
exerting very little muscular /notion, reminds us of what has 
been long since observed in the fattening of geese and oxen. It 
is well known how favourable darkness and repose are to this pro¬ 
cess. The nocturnal birds of Kurope are lean, because, instead 
of feeding on fi uits like the guacharo, thi^ live on the scanty pro¬ 
duce of their prey. At the period whicl is commonly called at 
Caripe the oil harvest, the Indians builA huts with palm leaves, 
near the entrance, and even in the p<Vch of the cavern. Of 
these we still saw some remmns, Thew, with a fire of brush¬ 
wood, they melt in pots of clay the fat oY the young birds just 
killed. This fat is known by the name of butter or oil (man- 
Uca or aceileJ of the guacharo. It is half liquid, transparent, 
without smell, and so pure that it may be kept above a year 
without becoming rancid. At the con\ ent of Caripe no other 
oil is used in the kitchen of the monks but that of the cavern ; 
and we never observed, that it ga\'e the %,liments a disagreeable 
fastc or smell. 


2 
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The quantity of this oil collected little corresponds with the 
carnage made every year in the grotto by the Indians. It ap¬ 
pears that they do, not get above 150 or 160 bottles (sixty cubic 
inches each) of very pure manteca; the rest, less transparent, is/ 
preserved in large earthen vessels. This branch of industry re¬ 
minds us of the harvest of pigeon’s oil *, of which some thou¬ 
sands of barrels were formerly collected in Carolina. At Cari}>e, 
the use of the oil of guacharocs is very ancient, and the mission¬ 
aries have only regulated the method of extracting it. The mem¬ 
bers of an Indian family, which bears the name ol I^irxwcomas, pre¬ 
tend, as descendants of the first colonists of the valley, t(>^^ the 
lawful proprietors of the cavern, and arrogate to th<?mselves the 
monopoly <if the fat; but, thanks to the monastic instituti>*)ns, 
their rights at present are merely honorary. In conformity to 
the system of the missionaries, the Indians are obliged to f ur¬ 
nish guacharo-oil for the church-lamp: the rest, we were as¬ 
sured, is purchased of them. We shall not decide either on the 
legitimacy of the rights of the Morocomas, or on the origin of 
the obligation imposed on the natives by the monks. It would 
seem natural, that the produce of the chace should belong to 
those who hunt: but in the forests of the New World, as in the 
centre of European cultivation, public right is modified accord¬ 
ing to the relations which are established between the strong 
and the weak, the victors and th^ vanquished. 

The race of the guacharocs would have been long ago ex¬ 
tinct, had not several circumstances contributed lo its preserva¬ 
tion. The natives, restrained by their superstitious ideas, have 
seldom the courage to penetrate far into the grotto. It appears, 
also, that birds of tha saiife species dwell in neighbouring ca¬ 
verns, which are too iWrow to be accessible to man. Eerhaps 
the great cavern is rejxaliplcd by colonics, that abandon the small 
grottoes; for the missic/iarios assured us, that hitherto no sensible 
diminutiqn of the birck had been observed. Young guaeharoes 
have been sent to the }>ort of Cumana, and have lived there se¬ 
veral days without taking any nourishment; the seeds ofiered to 
them not suiting their taste. When the crops and gizzards of the 

* This pifTcon oil comes from the colmnba inigmloria, (Pcmiiint'h ArcLif Zoo- 
logy* vol. ii. p, 13.) 
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young birds are opened in the cavern, they are found to contain 
all sorts of hard and dry fruits, which fu.mish, under the singu- 
■•lar name of guacharo seed, semilla del gttachmro, a very ccle- 
'i}«*atcd rcmedy against intermittent fevers. The old birds carry 
these seeds to their young. They are carefully collected, and 
sent to the sick at Cariaco, and other ])laces of the low regions, 
where fevers are prevalent. 

We followed, as 'We continued our progress through the 
cavern, the banks of the small river which issued from it, and 
is from twenty f.^f^it to thirty feet wide. We walked on the 
banks.^a^ar a.s the hills formed of calcareous incrustations per¬ 
mitted us. When the torrent winds among very high masses 
of staketites, we were often obliged to descend into its bed, 
which is only two I'eet in depth. We learnt, with surpri.se, that 
this subterraneous rivulet is the origin of the river Caripe, 
which, at a few leagues distance, after having joined the small 
river of Santa Maria, is navigable for canoe.s. It enters into the 
river Areo under the name of Canno de Terc::cn. We found 
on the banks of the subterraneous rivulet a great qtiantity 
of palm-tree wood, the remains of trunks, on which the In¬ 
dians climb to reach the nests hanging to tlie roofs of the ca¬ 
vern. The rings, formed by the vestiges of the old f(x>tstalk.s 
of the leave.s, furnish as it were the ftwtsteps of a ladder perjxm- 
dicularly placet!. « 

The Grotto of Caripe preserves tlic same direction, the 
same breadth, and its primitive height of sixty or seventy feet, 
to the distance of 1458 feet, accurately measured. I Iiave ne¬ 
ver seen a cavern in cither continent, of soYnift)rm and regular 
a construction. Wc had great diflficufty if })ersuading the In- 
dip,ns to pas.s beyond the outer pu t ol“ thcfgrotto, the only part 
which they annually visit to collect the fall I'he whole autho¬ 
rity of hs padres was necessary, to induct tlwni to advance as far 
as the spot where the soil rises abruptly at an inclination of sixty 
degrees, and where the torrent forms a small subterraneous cas¬ 
cade*. The natives connect mystic ideas with this ca\’e, inhabited 
by nocturnal birds; they believe, that the soiJsof their ancestors 


• find thi.'? phenomenon of a subterranean i-nsraJe, hut on u much largoi 
•calc, in England at Yordaij Cave, near Kingsdalc, in VorWahirc. 
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sojourn in the deep recesses of the cavern. “ Man,” say tliey, 
“ should avoid places which are enlightened neither by the Sun 
nor by the Mckmi.” To go and join the guacharoes, is to rejoin' 
their fathers, is to die. The magicians and the poisoners po.- 
fbrm their nocturnal tricks at the entrance of the cavern, to con¬ 
jure the chief of the evil sjnrits. 

At the point where tlie river forms the subterraneous cas¬ 
cade, a hill covered with vegetation, whi^i is opposite the open¬ 
ing of the grotto, presents itself in a vejy picturesque manner. 
It appears at the extremity of a straight pa^fni tg^ . 240 toises in 
length. The stalactites, which descend from the vStgIt, and 
which resemble columns suspended in the air, display themselves 
on a back-ground of verdure. The opening of the cav’grn ap¬ 
peared singularly contracted, when we saw it about the middle 
of the day, illumined by the vivid light reflected at once from 
the sky, the plants, and the rocks. The distant light of day 
formed somewhat of magical contrast with the darkness that 
surrounded us in those vast caverns. \Ve discharged our pieces 
at a venture, wherever the cries of the nocturnal birds, and the 
flapping of their wings, led us to suspect that a great number 
of nests were crowded together. After several fruitless attempts, 
M. Bonpland succeeded in killing a couple of guacharoes, which, 
dazzled by the light of the torches, seemed to pursue us. This 
circumstance afforded me the. means of drawing this bird, which 
hitherto had remained unknown to naturalists. We climbed, 
not without some difficulty, the small hill, whence the subterra¬ 
neous rivulet descends. We saw that the grf)tto w'as perceptibly 
contracted, retain! 
tinned stretching 
'primitive dircctioi 
of Caripe. 

In this part of 

mould, very like 6ie matter which, in the grotto of Muggen- 
dorf in Franconia, is called the earth of mcrificc. Wc could 
not discover, whetlier this fine and spongy mould fall through 
the cracks which communicate with the surface of the ground 
above, or be washed down by the rain-water that penetrates in¬ 
to the cavern. It was a mixture of silex, alumen, and vegetable 
detritus. We walked in thick mud to a spot, where we beheld 


only forty feet in height; and that it con- 
tV the north-east, without deviating from its 
Jvhich is parallel to that of the great vaH'^y 


4ic cavern, the rivulet deposits’ a blackish 
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with astonibliment the progress of subterraneous vegetation. 
The seeds, which the birds carry into the grotto to feed their 
young, spring up wherever they can fix in the mould, that co- 
v«.":s ihe calcareous incrustations. Blanched' stalks, with some 
half-formed leaves, had risen to the height of two feet. It was 
impossible to ascertain the species of plants, tlie form, colour, 
and aspect of which had been changed by the absence of light. 
Those traces of organizition amid darkness, forcibly excited the 
curiosity of, the natives, in general so stupid, and difficult to be 
moved. They p'^?;dtined them in that silent meditation inspired 
by a placft^hey seemed to dread. It might be thought, that 
these subterraneous vegetables, pale and disfigured, appear¬ 
ed to 'tfiem pliantoms banished from the face of the earth. 
To me the scene recalled one of the hapj)iest periods of my 
early youth, a long abode in the mines of Freiberg, where I 
made experiments on the effects of blanching, which are very 
difierent, according as the air is pure, or overcharged with hy¬ 
drogen or azote. 

The missionaries, with all their authority, could not prevail 
on the Indians to penetrate farther into the cavern. As the 
vault grew lower, the cries of the guacharoes became more shrill. 
We were obliged to yield to the pusillanimity of our guides, 
and trace back our steps. The appearance of the cavern was in¬ 
deed very uniform. We find, that bishop of St Thomas of Gui¬ 
ana had gone farther than ourselves. He had measured nearly 
i2500 feet from the mouth to the s[)ot where he stopped, though 
the cavern reached farther. The remembrance of this fact was 
preserved in the cimvcnt of Caripe, without the exjict period be¬ 
ing noted. The bishop had provided himsell wdlh great torches 
<if )|dute wax of Castile. We had torches cpmp)sed only of the 
bark of trees and native resin. The thickismoke which issues 
from these torches, in a narrow subterrarfeain passage, hurts the 
eye, and obstructs the respiration. ' 

We followed the course of the torrent to go out of the ca¬ 
vern. Before our eyes were dazzled with the light of day, we saw^, 
w'ithout the grotto, the water of the river sparkiing amid the foliage 
of the trees that concealed it. It was like a picture placed in tlie 
distance, and to which the mouth of the cavcim served as a frame. 
Having at length reached the entrance, and Stated ourselves on 
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the bank of the rivulet, we rested after our fatigues. We were 
glad to be beyond the hoarse cries of the birds, and to leave a 
place where darkness does not offer even the charm of silenoj 
and tranquillity. We could scarcely persuade ourselves, that the 
name of the Grotto of Caripe had hitherto remained unknown 
in Europe. The guacharocs alone would have been sufficient to 
render Jt celebrated. These nocturnal birds have been nowhere 
yet discovered, except in the mount£uns€z>f Cari]ie and Cuuiana- 
coa. 

The cavern of Caripe, situated nearl 3 ^'^, the latitude of 
10® 10', consequently in the centre of the torrid zondj-i^clevaled 
506 toises above the level of the water in tlic Gtilf of Cariaco. 
We fountl in every part of it, in the month of Scj)teniler, the 
temperature of the interior air between G4°.6 and 60’ of' Fali- 
renheit; the external atmosphere being at Gl°.2. At the en¬ 
trance of the cavern, the thermometer in the air was at 66 .7; 
but when immersed in tlie water of the little subterraneous river, 
it marked, even to the end of the cavern, 02^2. 


Art. XVI .—On the fucinating Sensibility of the Retina. By 
Mr Thomas Smith, Surgeon, Kinguissie. Cominunicated 
by the Author. 


X HE phenomena of Accidental Colours have been attcmpteil 
to be accounted for, on the principle that the sensibility of the 
retina is diminished by the action of light. “ The eye,” says 
the celebrated Cu^cr, “ sometimes sees what arc called Acci¬ 
dental Colours. \When the retina is too much fatiguefl by 
certain colours, it becomes le.ss sensible of them. Ifwefh'u 
behold a colour wWch admits in its composition that which had" 
fatigued the eye, tie latter will cease to be visible. Thus, when 
we fix the eye on a white spot, and afterwards turn it to white 
bodies, we observe on them a dark spot of the same shape as 
that to which the eye was first directed. If the spot on which 
the eye was fixed was black, the eye, wherever it turns, will 
perceive one of *a lighter colour. If it was red, we perceive a 
greenish spot on white bodies; if yellow, a bluish ; if grtjen, a 
reddiish,” he. * 
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^hat the sensibility of the retina, however, is less impaired 
in certain circumstances by the action of light, than it is in¬ 
creased in darkness, appears evident from the foyowing facts. 

• If w'e look on an uniformly red surface, occupying the whole 
sphere oT vision, for about half a minute, it will not appear 
darker at the end of that time than it did at firsft, provided the 
eye was before accustomed to that degree of light. But if the 
eye is then turned frc«i the red to a white surface, the latter 
will appear greenish ; which shews that the sensibility of the 
retina, although ’lot perceptibly diminishing to red light while 
viewing red surface, is yet increasing to all the other prima¬ 
ry colours to ^hich, at the time, the eye is in a comparative 
state darknc'ss. 

Again; after l(K)king long and steadily on the centre of a red 
c:ircle on a white or black ground, the red colour becomes 
fainter and fainter, till at last the circle appears almost or alto¬ 
gether wltite. Dr Darwin was of opinion that the jterception, 
in this case, bmnnes every instant weaker and weaker. But 
the circumstance of the red circle appearing white, which seems 
to have escaped his notice, indicates a gretttcr increase of sensi¬ 
bility to the other simple rays of light proceeding from the co- 
lotired circle, than decrease to the red light. 

But neither the decrease of the sensibility by the action of 
light, nor its increase in darknes.s.^ can alone account for all the 
phenomena of accidental colours. Thus the accidental colour 
of a small white or black circle upon a red, yellow, or other 
primary coloured ground, is not the reverse of the circle view¬ 
ed, hilt the same as the ground it was viewed upon. 

The cause of this may be traced to reJiarkable fluctuation 
in/flie state of the sensibility of the retina,/vhich occurs during 
and q/ier the eye is exposed to a slrongc* light in the vicinity 
of a weaker. As no notice, I believe,*hat Injen taken of this 
fluctuating sensibility of the retina by writes on vision, a brief 
account of it niay perhaps be not unacceptable to some of the 
readers of this Journal. 

It may appear a singular position, that at the time of view¬ 
ing a stronger and weaker light together, the .sensibility of the 
retina is increased to the stronger light, anJ diminished to tho 
weaker. Yet if the facts I am about to'•ncnlion shall, upon 
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trial, be found to agree with the experience of others, it will not 
be denied that the sensation produced by the greater light is 
greater, and that produced by the weaker light is less, thflffi 
what is produced by these diiferent degrees of light when they 
occupy singly the whole sphere of vision. 

Expervmcnt'X. —When I fix my eyes steadily on the centre 
of a white circle, about an inch in diameter, upon an extensive 
blackish ground, tlie white circle appeaffs surrounded by a halo 
darker than the rest of the ground, shewing a decrease of the 
sensibility of the- retina in the parts adjaceihsto ^hat which was 
acted upon by the greater light. But when I vi^ fi hlaelc 
circle upon a white ground, the black circle appears surrounded 
by a halo whiter than the rest of the ground, shewing^an in¬ 
crease of sensibility to the greater light in the vicinity of the 
lesser. 

There is a degree of steadiness ol‘ the eyes required at the 
time of performing this experiment, which those who arc not 
accustomed to the like, may find difficult to practise at first; 
for the eyes are apt to turn to whatever part the attention is di¬ 
rected, which prevents the results I have mchtioned from being 
obtained. 

The halo mentioned aliove, and in other parts of this paper, 
becomes fainter as it recteded from the object it surrounds, and 
with moderate light is found to ocicupy an area equal, as far as 
I could ascertain by measurement, to that of the object viewed. 
But with very brilliant objects, such as the sun, the area of the 
halo is considerably greater. 

Experiment 2.—/Z provided myself with two tubes, each 
about an inch in dnmcler, and four inches long, one of f^hem 
opaque, and blackenM within; the other thin, white, and trakg;;^ 
mitting freely through its sides the rays of light. Then ascer¬ 
taining that both e^^is ^ere equally sensible to light, I lof>ked 
at a uniform white wall moderately illuminated, with one eye 
through the white tube, and with the other eye naked, and ob¬ 
served that wJixn the inside of the tube was n^re lUnmlnated 
than the waU, that part of the latter which was seen through 
the tube appeared darker than it did to the naked eye. Again, 
the eyes being equally sensible, on looking at the same^wall 
with one eye through the black tube, and with the other eye 
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ndked, I found that the wall appeared brighter to the former 
than to the latter. 

• I select the following experiment out of a ve^jy great number 
which might be given, to prove that the increased sensibility to 
the gtealer light, and the diminished sensibility to the lesser, 
above shown, are nut to all kinds of light indiscriminately, but 
only to the same primitive colour or colours. 

Experiment ^.—I ^)ok se^el•al slips of thin Avrifmg paper, 
four inches long, and three Inches broad. One of these I paint¬ 
ed on both sides ; another yellow ; a third green; a linirth 
blue, &tv^' IJy a])plying a black tube to one eye, and one of the 
coloured tiibe.^ to the (nher, I c-oiikl conipiue together tlie diffe¬ 
rent i!Mi})earances, if any, which a white surface assumed when 
viewed through these different tubes. 1 could also compare the 
different appearances of the same .surl'ace as seen thrtajgh any 
two of these coloured tubes at once. In either way the effects 
were very striking. The same white surface, which through a 
black tube a})[)eared bright white, appeared greenish through 
a red tube; purple through a yellow; red through a green, S:c. 

x\s my object is to give a faithful acct)unt of the principal re¬ 
sults of my observations ujum the state of the sensibility of the 
retina at the time of, and after, viewing surbwes unequally illu¬ 
minated, I must not omit the following singuku" one. 

Experiment 4.—In the centre of a thin board I cut a circular 
hole, one inch in diameter. Having covered one side of the 
board with thin writing paper, I painted all of it, except so 
much as extended over the hole, of a deep black colour. I'he 
circular part wdiich remained white I wetk'd with olive oil, to 
enable it to transmit light more freely, a Thus prepared, I 
pl^e'd the board perpendicular to the hori^n, between ray eyes 
and the ilaine of a candle, the oiled circlilbeing alx)ut an inch 
from, and directly opposite the flame. • jWien fixing iny eyes 
steadily on the centre of the brilliant white) or more coi^-ectly 
speaking, yellowish circle, it appeared in the course of some se¬ 
conds to be surrounded by a broad purple halo, which also was 
surrounded in most instances by a yellowish halo. 

That the part of the retina contiguous to jhat upon which 
the r^s of light from the yellowish circle fell, was, by their ac¬ 
tion, rendered less sensible to yeUow light..#the former experi- 
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inents lead me to conclude : but that it should at the same time 
become so much more sensible to all the other kinds of light, as 
to perceive, not, dimly, but distinctly, the very few, if any there^ 
were, of these rays which, in the way the board was placed, 
could be reflected from the black surface, is highly improbable; 
and the more seJ, that 1 have never found this halo produced 
but when the object viewed was brilliant. I um therefore in¬ 
clined to believe that the part of the retina answering to the 
halo in this experiment, was, without th e dir ect agency of purple 
light, thrown into .a state similar to that wHisli is protlucal by 
wuch light, and that the external yellowish halo wa^woduced 
in a similar manner. 

These are the princi|xil results of ray obs<'i'\ations fo the 
state of the sensation producetl, and sensibilu;/ f the retina, at 
the time of viexving unequally illuminated siui’.'ccs. 1 shall 
now proceed to slicw the singular reflux wJiich occurs al’ter- 
wards. 

Experiment ti. —After looking steadily for about hail a 
nute on the centre of a small white circl“, u])on an extensive 
blackish ground, as in the Ist experiment if the eyes ''re tiirni'd 
to another part of the black ground, • very black circle will a}»- 
|>car surrounded by a brig], halo; from voich .t is evident 
that the sensibility undergoe • a remarkabk* i baiige oi' viewing 
the white circle, being diminished when' the sensation was m- 
freused, and increased where the sensation ^va* diminished. 

Experiment 6.—When the eyes ai.. sLoaddy fixed on the 
centre of a red circle an inch in diameter on a white ground a 
ftxjt or more squar^ the red circle appenrs surrounded by« 
greenish halo. If Wie distance between the re<l circle and the 
eyes is tlicn increase^ still looking steadily at the centre 
red circle, part of tl» spectrum or accidental colour of the rra 
circle will be allowi^ to form, and the red circle will appear 
surrouiided by a green ring and red halo. 

Experiment 1. —After looking steadily at the centre of the 
oiled paper mentioned in the 5th experiment, till the halo ap¬ 
peared brilliant, I turned my eyes to another part of the black 
paper, and saw a circular purple spectrum, surrounded by a 
greenish-yellow halo. When my eyes were tunied to a white 
wall, the .spectrumt and halo were less vivid ; but what is still 
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tnore remarkable, when I closed my eyes, and covered them 
witli several folds of black cloth to exclude the light, the spec¬ 
trum and halo appeared more brilliant than \^hen the eyes were 
opened upon a white wall. 

Th?s experiment has been often repeated by myself and o- 
ihers, with every precaution tt) keep out the light, but invariably 
the spectrum and halo have been tbuiid brighter tlie more per¬ 
fectly the light was fjjccluded from the eyes. 

When the degree of light proceeding from the more luminous 
body or surface in not so great as to dazzle the eyes, I have 
found the state of the sensibility, after viewing the object, to be 
exactly the pcverse of what it was at the time the eyes were fix¬ 
ed kpon it. But when the eyes bore with difficulty the quanti¬ 
ty of light reflected or emitted from the more luminous object, 
the same regular reverse accidental colours were not obtained. 
i )ni^ thing, lu'wever, is remarkable, that the colours of the spec- 
trn.n and halo are, in s u li cases, as far as I have found, exact¬ 
ly :lic revcis ' -me anoUicr. Several experiments exemplify- 
>ng thi'^, thong, .suniewhat imperfectly, are on record. I shall 
idjoi:) oi.ly one 

/r/'t b —d'hi^ experiment was made with my eyes 
sh . ."‘M clo'"' iy c nered up Ironj th.: light; after I had looked 
steiaV'h ;.i thv' centre of' the oiled paper, described in experi- 
men' place ' iKyween the sun and my eyes, till the halo be- 
caipo yiv'’ 'fije vliole experiment look up several minutes, 
and the nuuilu rs relcr to the observations made at intervals du¬ 
ring that time. 

1. Spectrum vehow, with a reddish 4?ordcr : bluish purjde 
halo. % S})eclrum disa])peared. 3.'Yellow spectrum ; purjjle 
h^ilo. 4. DisapjJcareiL 5. lied spectri^n, surrounded by dif¬ 
fused greenness. G. Disappeared. 7. Deeper red spectrum: 
light green halo. 8. Disappeared; • bi* suddenly 9. Purple 
spectrum: yellow halo. 10. Disappeared, 11. Darker purple 
spectrum, surrounded by diffused light-yellow. 12. Di.sappear- 
cd, 13. Urokcn down sjiectrum, which became gradually 
fainter, till it finally disappeared. 

Having thus given a sketch of the priyoipal facts which I 
ha\;^' observed upon the stale of the sensibility of the retina at 
the time of, and after viewing equally ^d unequally illumU 

von. III. xo. 5. JULY 1820. 
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nated surfaces, I shall conclude with the following sunmia* 

1. While viewjng a coloured surface occupying the whole 
sphere of vision, the sensation is less decreased than the 
sensibility is increased in darkness in a given time. 

S, While the retina is acted upon by a stronger and weaker 
light together, the sensation produced by the stronger light 
is greater, and the sensation produced-by the weaker light 
less, than what is produced by these different degrees of 
light when they occupy singly the whole sphere of vision. 

3. After the retina is acted upon by a stronger and weaker 
light together, the sensibility is increased where the staisa- 
tion (2.) was diminished, and diminished where the suiisa- 
tion was increased. 

4. In certain circumstances the retina, without the direct 
agency of light, is thrown into the same state which light 
produces. Experiments 4. 7. and 8. 


Aut. XVII .—Notice respecting a Singular Structure in the 
Diamond. By David Brewster, LL.D. F. II. S. Lond. 
and Sec. R. S. Edin *. 

Hav ING been* lately engaged in examining the optical 
structure of -j-, I was surjmsed to observe that it exhi¬ 

bited phenomena almost exactly the same as those which I had 
long ago noticed in several flat Diamonds, which belonged to 
Mr Robison, a member of this Society. In order to compare 
the two structures wicfi greater attention, I re-oxumined nine of 
Mr Robison’s diamond. In all of them I remarked that tlfe, 
jxilarised tints were ai^.'angcd in streaks, like those developed by 
amber; but one of tjfe diamonds exhibited a new phenomenon 
of a most unexpected kind, which is the only fact in the natural 
history of this body that promises to throw light upon its origin 
and mode of formation. 


• This notice tias feid before the Ib.y.il f^cciciy of Edinbvirgli, on tlic tid 
April 1820 . 

*)• Sec thi'' Jovmnl. v(^. ii. p. 
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Had the diamond not been placed at the head of the mineral 
kingdom, from its imrivalled lustre, and high value as an oma- 
• mental gfm, it would have attained the same distinction from its 
great utility in the arts. Separated from all other gems by its 
remariiable refractive power, and from all mineral substances by 
its extreme hardness, its chemical composition, and its locality 
in the cru.^t of the earth, it has always been regarded as an ano¬ 
malous substance, wliich set even speculation at defiance. 

When Sir Isaac Newton compared the refractive power of se¬ 
veral bodies, he remarked that amber and the diamond had a 
refractive jx)wer three times greater, in respect of their densities, 
thaiy several" other substances, and bo conjectured that the 
dianVond was “ probably an unctuous substance (Coagulated." 
This relation bet ween the inflammability of bodies and their ab¬ 
solute refractive power, I had an opportunity of confirming and 
extending, by ascertaining that Sulphur and Phosphorus ex¬ 
ceed even the diamond in absolute refractive power, and that the 
three simple inflammable bodies stood at the head of all other 
solid and fluid substances in their absolute action upon light *. 

In this arrangement Amber stood next to Diamond, and as 
both these substances had a similar locality, and had also carbon 
for their base, it became of some importance to discover that 
their general polarising structure was the same. The analogy, 
however, to which I wish to dire/t the attention of the Society, 
is founded on the existence small portions of air tvUhin both 
substances, the expansive force of which has communicated a 
polarising structure to the parts in immediate contact with the 
air. This struoturc is displayed by four sectors of polarised 
light encircling the globule of air, and can be produced artifi- 
cipjily either in glass or in gelatinous nias^s, by a compressing 
force propagated circularly from a point. It is obvious that 
such an efibet (xinnot arise from any*mo‘|^e of crystallization, 
and if any proof of this were necessary, it might be sufficient 
to state, that I have never observed the slightest trace of it in 
more than 200 mineral substances which I have examined, nor 
in any of the artificial salts formed from aqueous solutions. It 
can therefore arise only from the expansive force exerted by the 


* Treatise: on Kciv PKiL Imirvmfnts^ p, 266- 
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included air on the diammd and the amba’, when they were in 
suth a soft state as to he susceptible of compressimi from so 
small a force, ' That this compressible state of the diamond' 
could not arise from the action of heat, is jnanifest from the na¬ 
ture and the recent formation of the soil in which it is found: 

I 

that it coold not exist in a mass formed by aqueous deposition 
is still more obvious, and hence we are led to the conclusion, 
rendered probable by other analogies, tEat the diamond origi¬ 
nates, like amber, from the consolidatlun of perhaps vegetable 
matter, which gradually acquires a crystalline form by the in¬ 
fluence of time, and the slow action of corpuscular forces * 

As the preceding results were obtained from flat diamonds, 
which did not seen) to have been regularly crystallised, 1 w'as 
anxious to detect the same structure in those which had a re¬ 
gular crystalline form. With this vIcav I examined several of 
the diamonds in Mr Allan’s collection, and was fortunate 
enough not only to detect in a perfect octohedral crystal the same 
structure which I had obseiwed in the*flat specimens, but also 
an air-bubble of considerable size, which had produced, by its 
expansion, the polarising structure already described. 


Edinbukgh, March 1820. 


Art. XVIII .—Notice regarding the Submarine Remains of a 
Grove of Fir-Trees in Orkney. Contained in a Letter from 
W. G. Watt, Eswj. of Skaill, to Mr Stevknsox, Civil En¬ 
gineer. 

On the west coest of the Mainland of Orkney, about midway 
between Hoy Mout^ and the Westray h’rith, lies the Bay of 
Skaill,'almost the only one on this part of the coast. It is com¬ 
pletely exposed to all the violence^ of the western ocean, the 
waves of which often roll into it with tremendous force. 

About three years ago, tlje sand on the .shore of lliis bay was 

• See Edln. Phil. Journal, \ol. i. p. 53.; ami ,MM. ICyrie ai-.d .’Maltebrui.’s An- 
nates des Voyaj^cs, tom, i\* p. -U.'b 
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rC)noved bj the violent motion of the sea, wiiicli had been more 
than usually agitated by a heavy gale of wind from the soiith- 
I west. Jly the removal of the sand, Mr Watt of Skaill discover¬ 
ed, during the ebb, what was apparently a peat-moss, about an 
acre in extent. Partly imbedded, and lying on the surface of 
this moss, in a horizontal position, were the'stems of several 
small trees about 10 feet in length, and from 5 to C inches in dia¬ 
meter. They were i|^ a very decayed state; but a piece of one 
of them was so fresh, that Mr Watt was able to ascertain it to 
be some kind of ilr. 'This is exceedingly remarkable, as no 
native s})ecimeTi of any ol’ the resinous or coniferous trees now 

centuries existed, in the Orkney 
consists of a few stunted alders 

■/ •' 

and willows, jbit here; a number of trc'es were found Ivino; across 
one another, which had seemingly grown in a elump. The stems 
were still attached to the fibres of tlieir respective roots; and. 
no doubt remained on Mr Watt’s mind, that tlicy liad grown on 
tlie spot wltere they now lay. To ascertain that fact complete¬ 
ly, however, he had a trench dug round two of them, and thus 
traced the fibres of the roots running in all directions, and of all 
.sizes, hut so much decayed that they did not give the least inter¬ 
ruption to the s})ade. Upon removing the surface of what was 
sii])|K)sed to be ino.ss, Mr Watt found it tt> be an accumulation of 
leaves of vegetables, so much in a sbife of decay, that they could 
not he separated without destroying their texture. These re¬ 
sembled in shape and size the leaves <)f peppermint, or perhaps 
of some s[)ccies of willow. There were numerous small seeds 
intermixed, about the size of turnip-sceci, of a reddish colour. 
In these seeds the power of vcgetation’appcarcd totally destroy- 
ocl; but they wore not so much decayed as cither the trees or 
the leaves. After some time, by the action of the seR, the 
sand again returned to a considerable depth over the moss. 

When Mr Watt had satisfied himself that the trees had grown 
in the situation described, where the sea at this day rises, dur¬ 
ing the flood tide, to the depth of at least fifteen feet, it occur¬ 
red to him, that this bed of inos.s and trees has arrived at its pre¬ 
sent level in consecjucnec of the removal of a* bank of* earth at 
leas^ eighteen feet deep, which has been washed gradually away 
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by the water of the Loch of Skaill oi)zing along the roc-ks upon 
which it rested, and upon which the mass of leaves now- rests, 
held together by the fibres of the roots of the trees. 


Akt. XIX.—.ffccoun^ (^ihe Correspondence heUcecn Mr Park 
and Mr Maxwell, refipccting the IdciiiHy of’ the Congo 
and the Niger. By the Rev. WiLLiAit Bbown, D. D. Mini¬ 
ster at Eskdalemuir. (’ommunicated by the Author 

It has been for sometime understood among the relation'and 
intimate friends of Mr Park, that tlie object of his second journey 
into the interior of Africa was to ascertain the termination of the 
Niger, and especially whether or not the Congo was the outlet 
of that river. 

The first idea of the identity of the Congo and the Niger, 
was suggested by Mr William Keir, at IMllnholn), near Lang¬ 
holm, Dumfriesshire, in consequence of information which he 
had obtained (many years before the appearance of Mr Park’s 
Travels) from his friend Mr George Maxwell at Prior’s Lynn, 
in the parish of Canonby, concerning the river Congo, whicli he 
had frequently visited in the earlier part of his life as Master of 
a trading vessel, and of which he had constructed a chart. Ac¬ 
cording to Mr Maxwell, the river Congo, 150 miles from the 
sea, (the height to which his boats went), is about a mile and a 
half wide, having from 30 feet depth of w’ater with the boat’s 
side touching the cliff,, to 300 feet in the centre, a width and 
depth w hich continue the same for GO or 70 miles farther down, 
whone the river is confined between stupendous j>recipices of 
grey rock, fringed with .trees. At 27 or 30 miles from the sea, 
in G'’ 10' south latiliAcle, which may be called its proper mouth, 
it is about 3 miles broad, and from 20 feet depth of water close 
in with the sliore to dOO leet in the centre. Even at the latter 


This interesting paper has been kindly communicated to us by Dr Brown, 
who is in possession ol the original correspondence. It was draivn up in 1811, 
and submitted to Mr Keir and Mr Ma.\H'eIl, the last of whom made scietal t‘or- 
ivciions on the MS_ F.d.* 
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end of the dry season, when it may be supposed to be at the 
lowest, and in a direct line between the Capes, which is a rude 
way sometimes adopted to describe the size of<*ivers, the Congo 
is aboiit 25 miles wide. The current, or outset of the river, is 
never less, even during the dry season, than 5 and 6 miles an 
hour, and the general course of the stream, after it enters the 
ocean, is to tlie N.W. keeping at the distance of about 60 miles 
from the shore, untilfit fulls into the Gulf of Guinea, between 
f)ape I^opez and Ann-^ Bona, six degrees to the northward of the 
Congo, rendering the transparent salt-water there of a dark co- 
loui^ and, when the stream happens to set to the S.W. and W. 
whifh Mr Maxwell has sometimes seen, the ocean- has been 
quite turbid with the fresh water 200 miles from shore; for the 
Congo has always the appearance of being in flood, or of a red 
clay colour. In short, according to Mr Maxwell, the Congo is 
not the inconsiderable river wliich even Major Rcnnell’s improv¬ 
ed map of Africa that accompanies Park’s Travels would lead us 
to suppose, but one of the third or fourth magnitude. For, 
according to geographers, the Nile and Missisippi oc;cupy these 
stations, and arc both ol‘ them said to run a course of 3000 
miles; yet what are either of them when compared with the 
Congo? The IMissi.sippihas only 17 feet water over the bar or 
entrance; u hile the Congo has no bar, and has never less than 600 
fi et depth of water in the stream, with salt-water soundings on 
either side, from 3 feet close in with the beach, to 100 feet, 80 
miles out in the offing, having scooped out for itself a channel 
in the bod of the ocean. Even the Nile (according to Volncy) 
becomes green, fetid, and full of W'orm^ while the Congo rolls 
along, seemingly in full flwd, until we examine the water-marks 
which appear on tlie perpendicular rocks on either side, at the 
height of 9 or 10 feet above its ordinary surface, and to whidi 
it annually rises in December and Januajjy. 

Such was the substance of the information which Mr Keir 
had received from Mr Maxwell ; and when reading Mr 
Park’s Travili', it occurred to him, to be a more natural 
way of disposing of* the Niger, by making it communicate with 
the Congo, than by evaporation from the 'Lake of Mangara. 
And, in looking into the Map, he was confirmed in his conjee- 
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tnre; for, 1‘rom Mangara to the Congo, skirting the Mountains 
of the Moon to the wuith-west, the distance is not above tivo 
thousand miles; a*id there seemed no other rational way of ac¬ 
counting for the extraordinary size ol’ the Congo. This conjec¬ 
ture Mr Kcir communicated lo Mr Maxwell, and afterwards 
to Mr Park) whcii at Bf)whill near Selkirk, in the neighbour- 
l>ood ()f which Mr Park then resided. The idea struck the tra¬ 
veller ; he requested and obtained a copy of Mr Maxwell’s 
chatt; and I have now lying before mc,^the whole of the cor¬ 
respondence that took place in consequence of the suggestion. 
It consists of two letters from Mr Maxwell to Mr Keir, both of 
which were carried by Mr Park to London ; a letter fromVMr 
Park while in London to Mr Maxwell; and two letters from 
Mr Maxwell lo Mr Park in reply. The following narrative 
is drawn up froin these letters, almost in the writers' own nords ; 
and the public, I am persuaded, will regret the prejwndcrance 
of those motives which induced Mr Park to begin at the wrong 
end of liis journey. 

In Mr Maxwell’s first letter to Mr Keir, dated 1st May 
1803, he states it as his opinion, “ that Mr Park had been ex¬ 
tremely fortunate in the choice of hi.s first route; for he sus¬ 
pects that the chiefs upon the sea-coast, from CapePaluios along 
the Bight oi’ Guinea to Cape Lopez, would not suffer a Euro¬ 
pean lo penetrate the country oUi any pretext whatever, as llu*y 
will not allow tlie officers of Africnn ships to liave the slightest 
intercourse witli the Bu.shnjon or traders from the Interior, and 
arc very jealous of any wliite person going inland. Nay, even 
admitting that they Ame disposed to favour the views of an ad¬ 
venturer, that adventurer would still have to struggle with in¬ 
calculable hardships from the want of meal and milk, articles 
whicli seem to constitute their chief food in North Africa. 
Whilst, from Cape XiOp^z to Congo, they have no cxmtrivancc 
that Mr MaxAvell knows of to grind or beat their corn, but sim¬ 
ply roast or boil it for use. Neillier do they abimnd in yams or 
jAotatoes; tlieir chief food being plantains, cassava, Indian corn, &c. 
seasoned Avith palm oil, pepper, and smoked fish, none of w'hich 
he apprehends woifld, under their mode of cooking, ever agree 
with the European constitution. Their Avhile or sweet cassava 
(Mayacka mmngova)* can be eaten raAv ; but the nxl or biller 
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(IViayacka mansamba) is a virulent poison in that state, tiqd must 
undergo a certain preparation and boiling, before it can be used 

*as food. Neither would it (on the supjxMsitios that the natives 
wouhl^bc friendly to such an adventure) be at all practicable on 
horseback. For, as they have none of those animals themselves, 
their paths lead over hill and dale, across deep ravines, and 
along the edge of precipices, Avithout any regard to a mode of 
travelling which lhey*know nothing alK)ut, and where it would 
be absolutely impossMe for a horse to keep his footing. It aj)- 
pears very strange to Mr Maxwell, that the African Association 
have; never thought of conducting their researches into the In- 
teri<^ of Africa by means of the natives ; Avhich he coasiders to 
be the only inlallible and sure mean of prosecuting that mis¬ 
sion, by educating a sufficient number of the African youth in the 
dilferent branches of learning, suited to the duty they are intended 
to perform, whether as schoolmasters, missionaries, traders, his¬ 
torians, draughtsmen, or naturalists, and rewarding their labours 
accoiding to the diligence and exertion tlisplayed in their re¬ 
spective callings. Their bodies, being naturalized to the cli¬ 
mate, would suffer nothing on that sewe; and, with a little ad¬ 
dress, their colour Avould exempt them from all suspicion,—so 
that they might travel in perfect safety from one end of Africa to 
the other. 11 would indeed take ten or tAvclve years to fit them for 
this serAice, but ever after that^t Avould not meet Avith any in¬ 
terruption ; and we have incontroA'ertible evidence of their hav¬ 
ing talents, susceptible of sufficient improvement for such an un¬ 
dertaking.'” 

Mr Maxwell’s second letter to Mr Kt?ir, is dated July 20. 
1804, fourteen months after the former, during Avhich time Mr 
Keir had mentioned to Mr Park, his conjecture of the Congo be¬ 
ing the mouth of the Niger. It states, that he had sent Mr Park 
his chart of the river Congo, (publishetl by Lawrie and "Whittle,) 
as he had promised; and that long before Mr Park made us ac- 
<)uainted with the course of the Niger, it had occurred to him that 
the Congo dr^w its source far to the nordiward; from the HockIs 
i:omincncing1ong before any rains take place to the southward 
of the equator, as it begins to swell perccfftibly the latter end 
of October, and yet no heavy rains set in before December; 
—remarking, larthcr, that the heavy va ns in both tropics 
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do not commence until the sun has nearly gained his utmost 
boundary, and is about to return towards the equinoctial line. 
So that the increase of the Congo from the end of October to the * 
be^nning or even middle of December, cannot be ascnjbed to 
any rain that falls in South Africa, About the end of January 
or the beginning of February, the river, he says, may be sup¬ 
posed at its height: but at no time can the rains to the south¬ 
ward of the line be compared witli those *10 the north of it, be¬ 
tween the river Volta and Cape Lopcz^ in what is called the 
Bight of Guinea. Whether the Congo, therefore, be the out¬ 
let of the Niger or not, it offers, in his opinion, the best open¬ 
ing for exploring the interior of Africa, of any scheme th^ has 
ever been attempted ; and the ease and safety with which it might 
be conducted, need no comment. If the Niger have a sensible 
outlet, lie has little doubt of its proving the Congo; being ac- 
qumnted with most of the large rivers between Cape Palmos 
and Cape Negro : nor need the immense course of sucli a river 
as the Congo and Niger in one continued stream, excite much 
astonishment, when we know that the St Lawrence, contemp¬ 
tible in size compared with the Congo, after traversing a great 
part of North America, and issuing through a chain of lakes, 
discharges itself *into the Atlantic Ocean: but, instead of live 
or six lakes, like the St Lawrence, the Congo may be supposed 
to pass through twice the number, which may in a great mea¬ 
sure solve any difficulty as to the floods of the Niger not imme¬ 
diately affecting the Congo. He can say this much, however, 
for the river Congo, that by comparing it with other rivers, ac¬ 
cording to the best liuthorities, it must rank as the third or 
fourth in magnitude; and, indeed, from the current which it 
produces in the ocean, carrying out floating islands 60 or 70 
leagues from the coast, the Amazons alone can cope with it; of 
which our poet says, that “ Ocean trembles for hisbluc domain.” 
Many of the traders that he met with at Embomma, had come 
a journey of one month (gonda) down the river, (which, at 20 
miles a day, allowing seven days rest, would m^ke 440 miles,) 
spoke of it as equally large where they came from, and that it 
went by the name* of Enzaddi, as it does by all the natives on 
the lower part of the sea-coast: and when questioned about its 
source, Mafooka Coombi give a similar answer to iSlr Maxwell, 
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as that which Mr Park received on the banks of the Niger, viz. 
that it was believed to come from the world’s end. It is Mr 
Maxwell’s opinion, that Leyland’s or Molyoeux’s Islands at 
Enibtjmma, either of which might be rendered almost as strong 
as Gibraltar at a small cxpence, would be the finest spots imagi¬ 
nable for establishing an extensive communication with the in¬ 
terior of Africa *. Mr Maxwell adds, that if Mr Keir’s idea 
of the Congo being^he outlet of the Niger, prove correct, we 
may consider it as an^ opening designed by Providence for ex¬ 
ploring those vast regions “ where the sun shines, and seasons 
teai^i in vainand for humanizing the wretched natives, by 
affording ample scope for the enthusiasm of the naturalist, mer¬ 
chant, and missionary. * 

It was formerly observed, that Mr Park saw these letters, 
and carried them with him to London, to shew to his patrons. 
The follow ing letter, therefore, from Mr Park, w hile in London, 
to Mr Maxwell, which I shall give verbatim^ will .show the im¬ 
pression which the communication had made on the minds of 
the Association. 

“ Dkau Silt, Londoiif October^. 1804- 

“ I shew ed your chart of the Congo to Lord Camden, Secre¬ 
tary of State, and he is very de.sirous to obtain further informa¬ 
tion rcsjiecting that river. I have therefore troubled you with 
this, and request that you will have the goodness to favour me 
with some information on the following particulars : 1st, Do 
you recollect the names of an}' of the inland kingdoms from 

which the slaves arc brought down to the Congo for sale.^ 2d, 

* 

* The situation, indeed, of these islands, must appear to any one who examines 
the chart, very commanding. The Congo, for 150 miles up, may be divided into 
three portions. 1st, A united stream 1 ^ milfs wide, from the height to which 
Mr Maxwell’s boat wont, dow’n to Embomma, comprehending a distance of 70 
miles. 2dly, A remarkably divided and beautifully diversified streSm, 20 miles 
wide, running among innumerable islands from Embomma to Chimqucsa, com¬ 
prehending a distance of 40 miles. And, 3dly, A muted stream again, formed of 
all those scatttjjiRl streams 40 miles long, and gradually increasing from 3 miles 
to 6 miles, lietween Chimquesn and the sea. Now, it is at the mouth of the high¬ 
est of^thesc united streams, and before it divides among the innumerable islands, 
that Leyland’s and Molyneux’s Islands are situated : in other words, they arc the 
two uppermost of these islands, which stand diiect^ in the mouth of the stream 
frtmi above, and consequently commend the whole nf the c(nn mimicstion «hicl» 
may be carried on w itli the interior. , 
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Are they brought by land or water ? Sd, If by water, in w hat 
sort of canpes ; and if by land, in what manner ? on foot, on 
horses or asses ? .j^ith, What do you suppose may be tlic direct 
distance betw^een the sea and the first cataract ? Did yoy 
hear of any more cataracts, or of any rivers falling int(j the 
Congo ? 5th, Is there any tradition ol‘ canoes resembling tliose 
of the Niger, or, in fact, of any thing peculiar to North Africa 
having come down the Congo with the flvod ? Gth, Have the 
Mahomedan priests or Marabouts ever visited that country ? 
Did tlie natives at Eraborama ever speak of any peo})lc, except 
Europeans, that could w'ritc ? 8th, Is there much diversity in 
the languages spoken by the people ol‘ Congo; and whidh is 
the most general language ? Do you recollect the follow ing 
words in that language? fire,—water,—victuals,—drink,— 
hunger, — thirst,—fatigue, — danger, — a town,—a house, — a 
city,—a road,—a country ? what ai e their common saluta¬ 
tions at meeting ? and have they any name for Cod, or the 
devil ? 9th, Is there any permanent European establish¬ 
ment in the Congo, and do vessels visit it every year, and at 
what seasons ? lOth, Whicli is the nearest European settlement 
'to the mouth of the Congo, from w'hich a person might at all 
times find a ready passage to Europe? I hope, My Dear Sir, 
you will excuse the liberty I have thus taken, and believe me 
to be,” Sec. 

Mr Maxwell was too anxious about Mr Park’s success to keep 
liim long in suspense respecting ihesc particulars; and therefore, 
on the If^th of the sam^' month he transmitted the following an¬ 
swers. ' 

1st, The principal inland kingdoms that furnish slaves for the 
Embomma market, are Congo, Mayumba, Mandingo and Yacka. 
It will be seen by the chart where Congo begins. Indeed, it ex¬ 
tends to the south entrance of the river, as Sonio once formed a 
part of it: and Mayumba, from w'hat Mr Maxwell could learn, is 
a woody country, bordering upon the river, about 15 or 20 days 
journey to the N. E. of Embomma. One of its tr&dcrs brought 
him a stalk of sugar cane 14 feet long and 2 inches diameter, saying 
that it was very abundant with them. Mandingo and Yacka, (p^’o- 
bably the Mayacka of the charts,) lie at a much greater distance, 
and most likelyon the east sideof (he river; lor,though the I.oango 
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‘people can converse with thcm,tlieir language differs very material¬ 
ly from the rest. The Mandingos have nine cuts on each cheek, 
as shewn in the annexed 
, and are reproached 
with eating their prisoners, 
and the flesh of bats ; cus¬ 
toms held in the utmostah- 
horrence and detestation by 
the other nations, who are 
all remarkably h umanc and 
hospitable, except the So- 
nies, who received repeat¬ 
ed injuries and provoca¬ 
tions from the Portuguese, 
when they attempted a 
settlement among them 
about seventy years ago. 

To Mr Park’s 2d query 
he replied, that the slaves are all travelled by land, carrying 
their ^provisions, consisting of dried plantains, cassava, Indian 
corn, ground nuts, smoked fish, &c. along with them; except 
die Congos, who bring them in canoes part of the wa}'. On the 
3d he remarks, that their canoes are generally very small, and 
round-sided, being ill adapted*for burden, or navigation of any 
kind, some of them carrying twenty people, but seldom more 
than seven or eight, who arc obliged to sit down on tlic very 
bottom of the canoe, with their legs stretched out, and their fore¬ 
arms and hands lying along the gunwale, to keep it as steady as 
possible, to prevent it from oversetting, which, with all their 
care, frequently docs happen: That they commonly use two 
paddles, seldom more than four; and the canoe-boys, as they 
are called, stand upright to paddle, \vhich has a very awk¬ 
ward appearance. They have neither horses, cows, nor asses; 
their only domestic animals being sheep, goats, and poul¬ 
try, which ^y be got at reasonable prices. They have also a 
species of jackal domesticated, but very ugly, and of little use 
as a Hog. On the kh query, as to the cataracts, they ipformed 
Mi* Maxwell of two: the first distant from the sea, as laid 
down in tlic chart of tlie river; the otlier ten or eleven leagues 
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higher up, which has a sloping fall of 30 feet. The river in that 
place is of its ordinary breadth, and makes a most tremendous 
noise; but the fir^Bt has only the appearance of breakers. They 
spoke with assurance, that no rivers join the Congo for a great w ay 
up; yet, were it not for one circumstance, Mr Maxwell would be 
almost certain that*it received a very considerable branch from the 
S. E. being the only way to account for the great increase of the 
river in December and January; only in«ihat course, it would 
cross the route of the Portuguese traders from Loando St PaulV, 
and their other settlements, wliich, in his opinion, would liaAc 
led them to fortify the mouth of the river twenty years ago, in- 
.stcad of Cabenda, forty miles to the northward of it, when«^thc 
French sent out a couple of frigates, with 300 troops, and demo¬ 
lished the fort In answer to the 5th query, IMr Maxwell says, 
that he never heard them speak of having seen any canoe, or other 
substance floating down the river, but such as were quite familiar 
to them; although it is probable that such an event may have 
occurred in the lapse of time. The only thing that make.s 
against the supposition is, that any bulky substance would most 
likely have been seen by some of the numerous inhabitants 
along each shore above the cataracts, who would instantl;^ have 
launched their canoes and brought it to land: but should it 
have escaped the observation of those above the falls, it would 
have been infallibly dashed to pieces at the cataracts; after 
which, its fragments would have become water soaked, and ren- 
<lered incapable of ajipcaring above the surface of a rapid run¬ 
ning stream, at all times of a brick colour. A stranger who 
visits the Congo, says Mr Maxwell, in the lallcr end of Septem¬ 
ber, w'hen there is least water, waiuld never doubt but the river 
was then in full fltxid, until he examined the pci'pcndicular 
rocks of Taddi-lcm-Wcenga, when he w()uld observe a water¬ 
mark of from 9 to 12 icct‘above its surface. 

On'the 6lh query, he says, That he never heard them speak 
of any Mahoincdan priests having visited that country, though 

he confesses, supposing the C^rngo to be the outlet of the Niger, 

_____ ‘V _ 

• Mr Maxwell has since been informed b}' a friend, that a branch of tbi^Congo 
docs takcfi sh.irp turn to the S. E. above* Mambrcnda, and that this branch runs 
past the walls of the rnrtugYCsc fclllcrpcnt, commonly known by the name of ?t 
Salvidnr or B<<i>za Congo. 
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\t seems strange that none of those fanatics had ever followed 
the course of the stream : unless some vigorous Negro power 
V bordering on Wangara may have hitherto presented tlieir cn- 
tefin^South Africa: wliilst distance alone would deter the mer¬ 
chant, by leading him out of the established line of traffic, and 
exposing him to incalculable hardships and cxpence. Neither 
do they recollect, as he remarks on the 7th query, of any people 
liaving ever appeared jn that part of Africa that could write, ex¬ 
cept the Portuguese, who have a very large establishment at 
Banza Congo or St Salvador, about 4 days journey, or TOO 
miles (as they say) to the S. E. from Embomiiia; where they 
have fi great inany churches and monasteries; from which place, 
to 14° south, the country is completely under the trammels of 
the Catholic religion ; but they have never made their appear¬ 
ance at Embomma, or Mambeenda, 50 miles higher up, where 
the natives are all Pagans. Nor did any of them remember to 
have heard that any white person was ever seen there, until Mr 
Maxwell went up. With respect to the 8th query, he says. 
That there is very little diversity in the language spoken be¬ 
tween Cape Lopez in 0° 30' South, and Benguela Nova in 
12* 30' south, as he could understand a little of it at both these 
extremes. The Loango and Mayumlm idioms, however, arc 
the most prevalent, and the Congo and Angola differ not so 
much from those, as many of tl^e counties of England do from 
each other. The customary salutations, on meeting are; one 
kneels on his left knee, and gives the saccula, (a certain clap¬ 
ping of the hands,) saying, “ Katto-co-keile,”—“ How do you 
do .f*” to which the other, in the same manner, returns the com¬ 
pliment, by saying, “ Keile-ma-btJtta-moine,'”—“ Very well, 
thank you. Sir.” They call God, Enzambi Empoongu; the 
devil, Empollo Enzambi; fire, Embazzu; lightning, Loosai- 
mo; thunder, Emvoola boomina; rain, Emvoola; a cloud, 
Toota le emvoola; the rainbow, Chaama; dew', BloJa wind, 
Empaimo ; a snake, Nyouca; the Boa Constrictor, Bomma;— 
from whence Mr Maxwell sup}X)ses Embomma to have got its 
name, as they^re very plentiful there; the alligator, Engando ; 
the hippopotamus, Engoovu ; hunger, Enzalla ; a house, Unzo; 
a tow'n, Bealla ; a city, Banza; a country, Inccc. “ From what 
country ?—Inccc wa tooka “ From Congo,— M(X)se Congo.” 


s 
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“ From Yacka, Moose Yacka." On the 9th query he says, 
There are no European factories in the Congo, but vessels may 
be found lying there at all seasons of the year. And on the 10th» 
query he mentions,, that the nearest European settlement to tiie 
mouth <>f the Congo is Loando St Paul’s, a large city in 8° 55' 
south latitude, the roadstead of which is sheltered by a low 
sandy island, and strongly fortified ; but the}' have very little 
intercourse with Portugal, their trade being chiefly Avith the 
Brazils. Neither would a traveller from the interior of Africa, 
in his opinion, find himself comfortable with them, being a colo¬ 
ny of convicts, little better than the Giagas, and extremely jea¬ 
lous of other nations gaining any knowledge of that colintry. 
They have also a detached fort. Nova lledonda, in ll" 8' south 
latitude, and Benzuela Nova in 12* 30' south latitude, protect¬ 
ed by a fort mounting 30 pieces of cannon, but most of the 
carriages are unfit for use. At all Avhich places on the sea- 
coast, they have vast herds of cattle, and supply shi})s on very 
moderate terms; a large bullock being only 15s. or 20s. These 
two last, with Banza Congo, are dependent on Loando St Paul’s, 
and from these they have numerous factories, branched out hun¬ 
dreds of miles to the eastward. 

Such were the answers which Mr Maxwell sent to the que¬ 
ries of Mr Park; but he did not stop tlicre : fl)r, con.sidering it 
of importance to make Mr Poifk aetjuainted with the best me- 
thotl of ascending the river, he stated to him the plan which he 
himself had intended to ado})t had circumstances admitted; and 
this plan is so simple and natural, that I shall give it to the 
reader nearly in his own words. 

His scheme was to have carried out six supernumerary boats 
of light construction, to row and sail fast, and to have called at 
Cabenda, before entering the riAXT, to have engaged thirty-six 
black rowers, which couid have been hired at the rate of 2s. or 
2s. 6d. per week, which would have saved the white people from 
the fatigue of rowing, and cxfwsure to sun and rain, the chief 
cause of all the mortality on the coast of Africa. They Avould 
at the same time have served him for linguists a’^eat way up, 
and when they began to fail as such, he would then have enga¬ 
ged another to act as interpreter to them, and so on successively 
fl.s he went along, which would hav e enabled him to keep up an 
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4inderstanding with the different nations he visited. In this 
way, he would have had five whites and six blacks to each boat, 
^ which would have furnished him with a suificicnt power to car- 
the whole of them over the acclivity of aAy cataract he was 
likely to meet with, in one day. Each boat, of course, must 
have been of such burden, that, when the lading was taken out, 
and turned bottom upwards, ten or twelve people might readily 
have carried it in slinks or bearers; and it was to have been fitted 
with light masts and sails, and tarred awnings to reach fpre and 
aft, and stretched to iron stanchions four feet above the gunwales, 
to keep oft the sun and rain when rowing; having side or drop 
cloths, also pjrred, to unfurl and tie tight down to the boat’s side, 
to exclude the dews and night air wdien the boat’s crews were 
asleep ; and when a breeze of wind sprung up, these awnings 
and drop cloths could have been fui'led and the sails set. The 
boats were also to have been built so as to pull eight oars occa¬ 
sionally, that, when the wind failed, they might row close with 
the sliore, by which means he exjx’ctcd to have made 35 miles 
per day upon an average; for he could not suppose that the 
stream runs equally strong above the uppermost falls, where 
the c<)untry must be more upon a level, as it does in the lower 
part. In this manner he would have continued ascending the 
river 40 or 50 days, if it proved of such extent, and would 
have taken hnlf that time in returning to Embomma, making 
75 days in all, in which tiiAc the ship would have made her 
purchase, and been ready for sea. Being a mountainous coun¬ 
try, it is highly probable that valuable stones and minerals may 
have, for ages past, been washed out by the rains. He would 
thorofi)re liave carried out spccimcys of metals, ores, minerals, 
&c. to Jiave shewn the natives as he went along, that if 
any such thing could be found in the beds of torrents, they 
might cx)l]ect them before his return. Now, though this ad¬ 
venture would have been conducted in the most friendly and 
conciliating manner, yet there is no saying how far the je^ousy 
of the natives might have been excited by such a novel appear¬ 
ance ; ai^though he did not apprehend that such would have 
been the case, yet it would have been very prudent and highly 
requisite to have had it in his power to defend himself, and 
especially to secure his descent over lha different falls, should 
VOL. Ill. NO* 5. .TULY 1820. 
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the natives, nt any of those places, have attempted to prevent 
his return: for whicli purpose, each boat would have been 
mounted with 6 small swivel guns, a couple of which from each 
boat might have been mounted on spare stocks driven into th;. 
ground, on some commanding situation at the carrying place, to 
protect the party during that operation ; and by having all the 
gang-casks, chests and packages, made to stow to the best ad¬ 
vantage, and marked and numbered for each boat, would have 
prevented any delay or confusion at the cataracts. With this 
scheme in view, he would have laid his account to be in tlie 
Congo by the end of May, to ascend the river while the sea 
breezes were strong, and reached far inland, and while the-cur¬ 
rent was only at 5 miles per hour; because during the rainy 
months there is much of calm weather, and the stream running 
6 and 7 miles per hour, which would render the navigation ver y 
tedious. 

- (To he continued.) 


Aet. XX .—Notice of a Collection of Rare Plante from India., 
presented to the Botanic Garden (^‘Edinburghby Dr Wallich 
of Calcutta and lAcutcnant-Culuncl Udney Yule, C. B. with re¬ 
marks on the best method of introducing Tropical Specic,s info 
Europe. By JoufN Yulk, M,D. F.ll.S.Ed. and M. W. S. 

J? HE most remarkable circumstance observable on the arrival 
of these plants at Edinburgh, was their general healthy state, 
and the great proportion of them alive, after a voyage generally 
so inimical to ]>lants accustomed to a tropical climate. Colonel 
Yule, who brought them home, attributes this chiefly to the 
liberal attention and care of Captain Havard of the Honour¬ 
able Company’s naval service, who directed the most careful 
treatment ^f them by judicious watering, and covering the case 
with an awning, to protect the plants from the scorching sun, 
and equally destructive rains, duripg the passage. This collec¬ 
tion originally consisted of about fifty species, anB" although 
several of them beldhged to tribes but little capable of efldu- 
ring extremes, either of temperature or dryness, yet nearly one 
half of them, including some whose seeds had germinated to- 
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wards the end of the voyage, were alive and healthy; and had 
it not been for the late jxjiiod of the season, at the time of their 
Si^rrival towards the middle of October, nearl;^ the whole might 
ha%’»* survived the winter. Several of those that died, owed 
their fate to an accidental injury from the ^>ray of sea-water, 
owing to the inattention of some boys. Among these we have 
to regret a nondescript species of Rosa from Almara, two new 
species of Jasminum—lancifoliuni and—laurifolium. Three spe¬ 
cies t>f Ficus,—quereift)lia,—virgata and—elastica; Quercustur- 
binata, Taxus chineusis (Roxb), and Tectona graudis. To 
thes^ are to be added certain Orchideae, viz. Gomphostylis Can¬ 
dida, and—pr8ecox(WalIich), (Epidendrum, Smith),and Aerides 
guttatum? A new Cyprijwdium, viz. venustum, (Wal.) charac¬ 
terised by Mr Brown, and figured in tlie Botanical Magazine 
for February last: a Napaul species of this great family is how¬ 
ever at present alive, and it is to be hoped will afford offsets, 
and thus continue its race. This species, which like the C. hu- 
mile is acaulous, has clearly, in the ])rescnt instance, suffered from 
exi)osurc to a temperature in the stove too high for plants, whose 
geographical range is so elevated as the territory of Napaul. The 
Orchidea* of the Northern Hemisphere hitherto described, in¬ 
cluding Cypripedium, Orchis, Ophrys, and Epipactis, have sel¬ 
dom been found beyond it; and their number, so far as w^e yet 
know', is extremely limitetl, when compared widi the Tropical 
sj)ccies; but the existence of a new Cypripedium towfu'ds the 
base of the Thibet Mountains, leads one to exj)ect other plants, 
likely to occur under a similar elevation, still more to the south- 
w':u:d and eastward. What an extensive field for the naturalist 
is now opened by our uninterrupted intercourse with every quar¬ 
ter of India ,—Ofuti di^urf*.in -toAuj «< h oxtytt ! Much, however, 

has been lately done by the well dire^cted zeal of the INIarquis 
of Hastings, whose patronage of the Natural Sciences in general, 
is already amply manifested. 

Among the plants which arrived in the above collection, 
the follow’inn^are healthy, and likely to do well: 

Panax digitatura. Stylocarpus jimbellata. 

- - fragrans. Peliosanthiis seta. 

—s— fruticosmii. l^imonia scandens. 

Beobotrys ramentiicea. 

Giiarea vinetifera. 

Ai istolochia saccata. 


Dracajna 8p>icata. 

Callicarpa lanceolata. 
/iapindus deiergens, &c. &e. 
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I 

As the introduction and naturalisation of useful and or> 
namental plants is an important object of public economy, the 
best means of success forms a question of corresponding inte¬ 
rest ; especially as it is stated in a late paper, in the Meriolrs 
of the Horticultural Society of London, that, of the plants 
sent from China by a person residing in that country for this 
purpose, the proportion of those that survive the passage home 
is on the average about one in 1000 only. '* 

M. Thouin of the Institute of Franco, first proposed, with 
this view, sowing the respective seeds in layers, alternating 
with about an inch of earth between them, from the bottorn to 
the top of boxes fifteen inches deep, and of a convenient size : 
and in this way, he informs us that he has obtained a great 
number of foreign plants in a healthy coudiiion ; but that the 
uppermost layers, germinating early on the voyage, generally 
died *. In Dr Wallich’s present experiment, the same inconve¬ 
nience occurred. Those seeds only in the undermost part of 
the case were fresh and unaltered, and germinating towards the 
end of the voyage, remained healthy on their arrival here. 

On the whole, from these and similar results, the most pro¬ 
bable means of success may be deduced. 

1. Repeated disappointment has convinced us, that seeds sent 
home in the usual way generally perish, losing their germinating 
property, from various causes, which it is scarcely possible to obviate 
under the present management. They become either mouldy from 
being excluded from the free atmosphere, when insufficiently dried, 
or, if exposed to avery high temperature, they areentirely exsiccat¬ 
ed, and the germ, thuscleprivcd of its native moisture, necessarily 
perishes. The seeds of nmny tribes being preserved fresh, by the 
structureof their husks, and the pulp of their fruits, the necessity of 
preserving these in a sound state, is clearly pointed out by Nature 
herself, instead of the common practice of extracting the seeds and 
imperfectly drying them previous to sending them to Europe. 

2. When we cannot succeed in preserving seeds fresh in 
their original enveloi)es, and when they belong fo tribes whose 
seeds are comparatively naked, it may be prcsumcIS in general, 
that these are intended by nature lor speedy re})roduttion; 
and, in fact, it is di|ficult to preserve such seeds sound <?vcn 
under their native climate ; and, far more so, during a distant 
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Voyage, and under innumerable adverse circumstances. It is in 
the preservation of these, then, that we most frequently fail.. 
^ere, however, accident, the real author of many important 
ra^^in science, would seem to point out ftie truth. Many 
seeds, buried under ground for the greater part of a century, 
have remained fresh and healthy, and have germinated with vi¬ 
gour on being restored to the surface. Why should we not apply 
this to the present oJ)ject ? In the present experiment of Dr 
Wallich, and in those of M, Thouin, the seeds sown near the 
surface germinating early, uniformly were etiolated, and the 
plants died: but in both, those that were excluded from the 
agcilts necessary to germination, remained sound, and sprang up 
vigorously on lieing restored to their influence. 

3. Instead, then, of the smaller boxes used in these instan¬ 
ces, let large casks, or, for the convenience of packing, square 
boxes of several feet in diameter, be filled with layers of 
about an inch of fresh mould (free from worms and the larvae 
of insects,) alternating widi the respective seeds, within ten inches 
of the surface; the bottom of the boxes being perforated, and 
several inches ol’ pebbles placed upon it. I have observed that 
sand, espc'cially that which contains calcareous and ferruginous 
particles, is less adapted to the preservation of seeds, from its 
being disposed to concrete, and thus rendering them mouldy. 

4. The surface of the boxes should be planted Math such rare 
species as may be su})posed capable of encountering the voyage 
vdth tlie greatest probability of success; as the proper treat¬ 
ment, and especially the watering of these, will tend to preserve 
the seeds below from total exsicc^ion ^uring the passage. 


Art. XXI .—Account of Three New Species of Lead-Ore found 
at Leadhills. By H. J. Brooke, ^Estp F.R. S. Lond. M.G.S. 
&c. &c. Communicated by the Author, 

.A.MONG some specimens of lead-ore from Leadhills, I have 
found thr^e new species, of which two have been noticed by 
Count Bburnon, and one by Mr Sowerby. I shall designate 

them by the names of 

« 

Sulphato-carbonaie of lead. 

. Sulphato-tri-carbonate of lead. 

Cupreous sulphate-carbonate of lead. 
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IMr Drooko on three New Species of Lead-ore 


Count Bournon has described the first merely as a variety of • 
carlx)nate of lead. The second he calls rhomboidal carbonate, 
and describes it as dissolving more readily in nitric acid, and 
with greater effervescence tlian common carbonate. Its pri¬ 
mary form, he supijoses to be a rhomboid of 60“ and 
The third species ]has been called by Mr Sowerby, in his Bri¬ 
tish Mineralogy, Green Carbonate of Copper. 

The difference between the external characters of this third 

« 

species and green carbonate of copper, and between that of the 
two first species and any carbonate of lead I had seen, induced 
me to dissolve some of the rhomboidal crystals in nitric acid. 
The effervescence was considerable, as described by Count Boiir- 
non; but I was surprised to observe, after the effervescence had 
ceased, a white insoluble residuum, which, on examination, 
proved to l)e sulphate of lead. 

In consequence of the observation of this fact, and of the as- 
.scKiation generally on the same specimen of the three varieties, 
or some two of them, I have examined them all, and I believe 
the followinff results will be found correct; 


TheAyM^p/ifl/o-rariwia/cconsistsof 1 atom sulphate 

1 -carbonate J 

Effervescence, while dissolving in nitric acid, scarcely pcrce|> 
tible. 

Specific gravity, 6.8 to 7. ^ 

Hardness nearly as sulphato-tri-carbouatc. 

Colour whitish, bluish, and greenish-grey, sometimes aj>- 
proaching to apple-green. The crystals I have seen arc seldom 
ili.stinct, always minutc,band agglxgated together lengthwise, 
presenting a character appntaching to fibrous. 

From the njeasurements ttiken by the reflective gt)niomcter 
on twx) cleavages; fmm the character of some of its secondary 
planes; and from the observation of its cleaving more readily in 
one particular direction than in any other, I conceive its primary 
form to be a l ight prism, whose base is an oblique-angled paral¬ 
lelogram of 59" 15' and 120° 45'. But the crystals I have, are 
too imperfect to determine this point with prccision^»r to give 
the height of the prism. 

The Siilphato-tri-Carhotmie consists of 

1 atom sulphate ) „, , 

3-carbonate I 
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found at LeadhilU. 

Specific gravity, 6.3 to 6.5. 

Hardness between sulphate of lead and cupreous Sulphato- 
i^|rbonate. 

l^J^lour of the rhomboidal crystals pale greenish, or yellowish, 
or brownish, or. colourless and transparent, when very minute. 
The prismatic varieties are colourless, or of‘various shades of 
pale yellow. The rhomboids are acute, measuring 72° 30' and 
107° 30'; and from ifot having found any other cleavage than 
one perjiendicular to the axis of the crystal, I am induced to 
adopt this as the primary form. 

TJie principal modifications I have observed, are those which 
pass into the six-sided prism by the truncation of all the solid 
angles of the rhomboid, and those which pnxluce more obtuse 
rhomboids, of which there are three or four. The natural 
planes of all except the most minute ciystals are more or less 
rounded, and consequently afford imperfect refiections. 


The Cupreous suJphato-Ciirbounic appears, from the separate 
analysis of 

grains, % coiibist of 6 atoms sulphate ) 'j if thccarb. of copper be 

L 4 - carlH>tuite f ’ > chemically combined, 

7 ' I 3 - carbonate of copper, y and nut accidental. 

I**!** J 

Specific grat ity about 6.4. 

Hardnesb' between carbonate of lead and sulj)hato-tri-carbo- 
natc. * 

Colour blue to dark greenish-blue. 

The primary form is a right prism, with either a rectangular 
or rhombic base. From the indication^of joints parallel to all 
the planes of the latter, and from not,having obseiwed any joints 
parallel to more than four ol’ the planes of the rectangular prism, 
I consider the right rhombic prism as the primary form. 'Fhe 
angles of this prism are 95° and 85°the planes w'hich give tlie 
angle of 95° appear on many of the crystals as a dihedral ter¬ 
mination to secondary fomi.s, analogous to some prismatic varie¬ 
ties of sulphate of bai’ytes. The crystals are generally very mi¬ 
nute, and eppear sqmetimes in small bunches, radiating from 
their common point of attachment to tlie n;q,trix. 

.Besides the cleavages parallel to its planes, the rhombic prism 
divides also in the direction of its shortest diagonal, and its height 
iff to the edge of tlie base as 2 to 1, 
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The fact that presents itself to our notice here, of so distinct 
a difference of crystalline form, produced by a change in the 
proportions only of the elements of the crystallised body, wd]'' 
tend to confirm the intimate relation that subsists betwecii^'thc 
chemical and crystallographical characters of minerals; and it 
appears to disprove M. Beudanfs conjecture, that only the se¬ 
condary forms of crystals are affected by a change in the pro¬ 
portions of their constituent chemical elements. 

It is remarkable, too, that lead should alone present so many in¬ 
stances of a angle base combining at the same time with two acids. 

London, \^th May 1820. 


Aet. XXII.— Account of the Earthquake at Kutch on the \Qth 

June 1819. Drawn up from published and unpublished Let- 

tei's from India. 

The western coast of India has been visited by an earthquake, 
which has spread desolation and panic over a great extent of 
country; and whose destructive effects will be seen and felt for 
years to come. This tremendous convulsion of nature was 
experienced from Bombay to beyemd the tropic of Cancer; but 
the centre of the concussion seems to have been in the province of 
Kutch, which has severely suffered. In describing this alarm¬ 
ing occurrence, we shall select, from a variety of letters which 
have been received on this subject, the most important particu¬ 
lars. . 

The first and greatest shock took place on tlie 16th of June 
1819, a few minutes before seven in the evening. The day had 
been cool and showery; Fahrenheifs thermometer railing from 
81° to 85°. The monsooif had set in mildly, without much vio¬ 
lent thunder and lightning; and there was nothing unusual in 
the state of the atmosjihere at that season that could afford any 
ground for apprehension. The wind, which had been blowing 
pleasantly towards evening, at the commencement o'liNfhc concus¬ 
sion fell into a dead* calm, and in a moment all was consterna¬ 
tion and horror. The wretched inhabitants of Bhooj were seen 
flying in all directions^ to escape from their falling habitations. 
A heavy appalling noise, —the violent unclulatory motion of the 
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ground,—the crash of the buildings, —and the dismay and ter¬ 
ror which ap])eared in every countenance, produced a sensation 
beyond description. The shock lasted from two to 
three^niniites, and during that short period the city of Bhooj 
was almost levelled with the gi'ound. The walls, from the san¬ 
dy nature of the stone, were crumbled into dus*t; nearly all the 
towers and gateways were demolished; and the houses, which were 
left standing, were so scattered as to be uninhabitable. The fort, 
which stands at some distance from the city, is so breached as 
to be rendered useless as a place of defence. It is calculated 
that /learly 2000 persons have perished in Bhooj alone. Among 
the sufferers is the mother of the deposed Rajah, who was bu¬ 
ried in the ruins of the palace. The surviving inhabitants were 
obliged to forstikc the city, and encamp outside of the walls on 
some sandhills. Their situation w'as truly distressing. Bruised, 
maimed, and in sorrow, they resorted daily to the city to extri¬ 
cate the mangled remains of' wives, children, and relations. In 
tins melancholy labour, they were nearly exliau&tcd by the 
stench arising from the putrid Ixxlies of their friends, and fmm 
the carcases of the cattle, wiiicli had [)erishcd in great numbers. 
At the date of the last accounts, between 1000 and 1500 per¬ 
sons had been dug out of the ruins. 

The devastation w'as general throughout Kutch. From laick- 
put Bunder to Butchao,in everytown and village, more or less livc*s 
were lost by ibe falling in of the houses; and in the towns of Man- 
davie, Moondria, and Anjar, very extensive damage has been sus¬ 
tained. Accounts froA Anjar state, that the fort wall was almost 
completely destroyed, not 100 yards o|' it* remaining in one sjx)t, 
and guns and towers hurled in one common mass of ruin. 
Scarcely a fourth part of the town is standing, and the houses 
that do remain are considerably injured. “ In one word,"” says 
the writer of the account, “ a flourishing popvdation has been 
reduced in one moment to wretchedness and misery ; and I fear 
we shall have to lament the loss of upwar«ls of 100 people, be¬ 
sides those hurt.” 

The cksfetruction occasioned by this terrible visitation was 
not confined to Kutch. From Ahmcxlabad, the capital of 
Guzerat, we have the following description: “ This city is 
justly celebrated for its beautiful buildings of stone and other 
materials, and for the famous shjiking minarets, which were ad- 
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mired by every stranger. Alas ! the devastation caused by this 
commotion of the earth is truly lamentable. The proud spires 
of the great mosque, erected by Sultan Ahmed, which hjP'^ 
stood nearly 450 years, have tumbled to the ground, Avtimn a 
few yards of the spot where they once reared their heads ! Ano¬ 
ther mosque of elegant structure, which lies to the left of the 
road leading to the Shahee Bagh, has shared the same fate. 
The magnificent towers, forming the g^and entrance into the 
citadel, have been much shaken, and cracked in several places, 
especially the one in which the flag-staff has been placed. Many 
private houses have been reduced to ruins; but it is niost*fortu- 
nate, amidst all our disasters, that not a single life has been 
lost, and but few accidents.” We learn from Jelilsheer, that 
“ the earthquake was severely felt in that place, and the loss of 
lives terrible. The fort and town are reduced to ruins. Many 
of the people killed were already out of dcxirs, which is usually 
considered a situation of comparative safety. A marriage was 
about to be celebrated in a rich man’s family, and the casts had 
assembled from various distant quarters: the shock occurred 
when they were feasting in the streets, and up'^ ards of 500 of 
the party were smothered in the ruins of the falling houses.” 

The effects of this earthquake have indeed been so extensive, 
that we cannot pretend to enumerate tlic more minute disasters. 
We have confined ourselves tc, the most prominent of them; 
and we now jwocecd to give some account of the sensations felt 
by the individual sufferers during the' continuance of the con¬ 
cussions. In the British camp, which %as pitched in a plain 
l)et\\ ecn the fort and city of Bhooj, the general feeling was an 
unpleasant giddiness of the head, and sickness of stomach, from 
the heaving of the ground; and during the time the shock last¬ 
ed, some sat down instinctively, and others threw themselves on 
the ground. Those who were on horseback were obliged to dis¬ 
mount, the earth shook so violently that the horses could with 
difficulty keep tlieir feet; and the riders, when upon the ground, 
were scarcely able to stand. At Ahmedubad, “ all the dis¬ 
agreeable sensations were experienced of being tosStd in a ship 
at sea in a swell; and the rocking was so great, that every mo¬ 
ment we expected th^ earth to open under our feet.” One ^n- 
tleman writing from Surat, where the earthquake began at twpn- 
ty minutes past seven, says “ The vibration of the couch 
I was lying on was so great, that I was glad to get ofl’ it: the 
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house was considerably agitated, the furniture all in motion ; a 
• small table close to me kept striking the wall, and the lamps 
aij^ng violently. I ran down stairs, and got cgit of my house 
as i&r^s possible. On getting on the outside, I found a num¬ 
ber of people collected, gazing with astonishment at my house, 
which stands alone, and was so violently agitated that I expect¬ 
ed it to fall down. The earth was convulsed under our feet."” 
Another thus writes frcun Broach : “ Such of the houses as are 
elevated, and at all loosely built, creaked like the masts and 
rigging of a ship in a gale; the Venetians and window-frames 
rattling violently, and the buildings threatening immediately to 
fall; a considefable lateral motion was impressed on every thing 
that admitted of it. After this more violent concussion had 
lasted a minute or upwards, it was succeeded by an oscillatory 
motion, of a more equable character, which continued lor more 
than a minute and a half, making the whole [Hiriod of the con¬ 
vulsion nearer three than two and a half minutes.” An intelli¬ 
gent native residing in Iseria gives the following account: “ Yes¬ 
terday in the evening a noise issued from the earth like the beat¬ 
ing of the nohut, and ixicasioncd the trembling of all the people: 
it apjieared most wonderful, and deprived us all of our senses, 
so that we could not see, every thing appearing dark before us; 
a dizziness came upon many people, so that they fell down.” 

Besides the great concussion o^ the evening of the 16th, fre¬ 
quent slight shocks were experienced during the night, and 
throughout the following day. One occurred a little Ixjforc ten 
in the morning, which shook the houses, and caused the w'in- 
dows and dfxjrs to rattle violently. It coniinued, however, only 
for a few seconds. Another, rather more severe, Uwk platx: on 
the 23tl, at midnight. Some houses were thrown doAvn, but 
no lives lost. Indeed, daily vibration.s were sensibly felt in the 
camp before Bhooj for more than a month after. I'he same 
unj)lcasant sensations which were experienced during tile first 
shuck, also continued for several days. A giddiness, and slight 
sickness, accompanied with pains in the knees, and an inclination 
to lie down j;''.ther than sit or stand. This is attribute<l to the 
rocking or rolling motion of the earth, whicH, though not ob¬ 
servable, was in constant action. The inhabitants of Kutch, 
however, were much relieved from the dreaef ol‘ farther convul- 
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sions, by the circumstance of a volcano having opened on a hill 
about thirty miles from Bhooj ; and about ten days after the 
first shock, a loyd noise, like the discharge of cannon, was he^'l 
at Porebunder. The sound came from the cast, and w^^^up- 
posed to indicate the bursting of one or more volcanoes in that 
direction. Undulations of tlic earth had formerly been felt in 
this district, but had never been act^onipanied with any distress¬ 
ing effects About two years ago, several of the British officers 
encamped in the neighbourlnxid of Bhooj experienced a slight 
shock; but it was so slight that others of them were not sen¬ 
sible of it. It is to be hoped, liowever, that none will ever be 
attended with such a horrible catastrophe as the one we have been 
describing; for the distress ix^casioned by it is rejiresenled by al¬ 
most all the writers as beyond their ability to describe. 


Art. XXIII. — Remarks on Professor IlanstccrCs “■ Iiupiirics 
concerning the Magnetism of the Earth 

The properties of magnetism, though interesting in thenj- 
sclves, and jiresenting an immediate application to the practical 
purjxjses ot life, have not been investigated with the rapidity or 
success which might have been expected. From the times of 
Pliny and Lucretius, by whon. the power of thi* loadstone to at¬ 
tract iron, and to attract or repel another loadstone, is mention¬ 
ed as a fact well known since the remotest times, above a thou¬ 
sand years elapsed before its polarity was detected, and applied 
to navigation *|*. Threp centuries after the compass came into 

• Untersuchungen iiber den Magnetismus der Erde, von Christopher Hanstcen, 
Professor der Angewandten Mathematik an der Norwegischen Universitat, iiber- 
setzt von P. Freschow Hansonj Kdnigl. Norw. Dcpartment-vollmachtigen und Land- 
cadettei\rLehrcr. Erstcr Theil: die mechanischen Erscheinungen des Magnctcn. 
4to, pp. 502. Christiania, 1817. 

•f" Not only the author, but the date of this invention, seems to lie hid in impene¬ 
trable darkness. Guyot de Provins, and other trouvercs or troubadours, have been 
quoted, to shew that it was familiar to Europeans about the midbia of the 12th cen- 
tury: some expressions of an Icelandic historian appear to carry it farther back at 
least fifty years. “ Are Frode,” (says Mr Hansteen), “ by whom the Landnamohok 
of Iceland, or the accuiAit of the discovery of that island was written, mentions, 
(Part 1. chap. 2. p. 7.), that Flokc Vilgerdarson, a renowned viJeing, or pirr.tc, the 
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general use, the easterly deviation of the needle was recognised 
to be, not an accidental error, but a univers&l property of the 
"N^trument; another century was required to discover the dip, 
and” ^«e variable quantity of both these observations. Dr Gil¬ 
bert’s work in the year 1600, first pointed out the source of 
these phenomena, in the magnetic influence of* the earth itself; 
and Halley’s theory, which followed at the distance of more 
than a century, may bft regarded as the earliest attempt to con¬ 
nect the various facts together by any thing like a general prin¬ 
ciple. The four poles of his magnetic terrella, situated in the 
interior ol’ the earth; the motion of this terrelUiy less rapid than 
that of tlie shell which enveloped it, and therefore causing the 
poles to be carried slowly round from east to west, had the me¬ 
rit of affording a siuiple and beautifvd expression for a very 
complicated class of appearances; and though the hypothesis 
did not embrace all the circumstances of the case, it shewed the 
track by which the solution ol* them was to be obtained. Euler’s 
attempt to explain the variation and dip, by means of two mag¬ 
netic poles, appears to be generally abandoned. The author 
h:ul studied but an inconsiderable part of the jflienomena, and 
his thc'ory does not at all represent the facts observed in many 
portions of the globe, concerning which he possessed only defec¬ 
tive or erroneous information. 

That part of the science whirh regards the mechanical pro¬ 
perties of* natural and artificial magnets, and which must evi¬ 
dently form the basis of whatever system aims at accounting for 
the magnetical phenomena of the earth, has not been more 


third discovuer of this island, de])artcd from Uogaland in Norway, to seek Ga- 
darKhulm, (Iceland), 8uinc time in thcycai 868. He took three ravens with him, to 
serve as guides ; and in order to consecrate them to this purjiose, he offered up a 
great sacrifice in Smdrsund, where his ship lay ready to sail; for in those times 

SEAMEN HAD NO tOATOSTONE IN THE NORTHERN COUNTRIES, (Paint pa hofdo 
liagarmenn enger Lcidarstein i pan pinna h nordorlondvmJ. In Icelandic, Leid sig¬ 
nifies region, and on this account tlie Pole star is named Leidstjerna ; consequent¬ 
ly Leidarstein signifies guiding-stone. According to the testimony of Snorro Stur- 
leson. Are Frode was born in the year 1068; therefore his book was probably 
writteri abouTthe end of the 11th century, at which time, ^consequently, the polari¬ 
ty of the magnet must have been knowm in Norway. Prom the expression, how¬ 
ever, it may be inferred, that they were not acquainted with the compass, but 
merely susiiended the natural magnet by a thread.” 


I 
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speedy in its progress. The double vortices of Des Cartes, were 
as unfortunate liere as in astronomy, though altered and mould¬ 
ed with all the 'matliematical acumen of Euler and 
They produced no useful result; and the invcstigation«<i^this 
matter may be said to have commenced with Hawksbee’s expe¬ 
riments upon the law of magnetic attraction and repulsion, pu¬ 
blished in the Philosophical Transactions for the year 1712. 
The discovery ot' saturatio7iy due to the‘labours of Knight, Du 
Hamel, ^Epinus, and others, formed an important step; but the 
ratio according to which a magnetic particle attracts or rejKjls 
another, was not ascertained with any degree of precision, till 
the task was undertaken by Coulomb, almost in our own times. 

The causes of so slow an advancement arc easy to discover. 
The extreme difficulty of finding decisive experiments, has re¬ 
tarded or misled all inquiries directed to discover the nature of 
magnetic force. And as to the phenomena of terrestrial mag¬ 
netism,—the long period which the variation, dip, and intensity 
require to conqjletc their revolution, and present the same suc¬ 
cession of apjiearaiices; the errors to which observations of this 
sort are perpetually liable; the small number of such observa¬ 
tions ; the dispersed state in which all of them must be gather¬ 
ed from voyages, undertaken generally with quite difierent views, 
have materially contributed to perpetuate the obscurity that still 
conceals this department of science. 

But the present seems a more auspicious })eriod. So far as 
regards the nature of magnetic attraction and repulsion, a few 
of its laws appear to be pointed out with tolerable accuracy: 
the art of experimenting has received fresh improvements; and 
attempts at least have been made to bring its results under the 
dominion of mathematical analysis. As to the magnetism of the 
earth, not only is the attention of seamen more generally direct¬ 
ed to the changes of tlieir compass, but the discoveries of Flin¬ 
ders and others have introduced a degree of correctness hitherto 
unknown in such inquiries. It is a subject highly deserving 
our attention; and even if at present the variation of the needle, 
stationary in most parts of Europe, seemingly ffegressive in 
others, did not solicit all the watchfulness of naturalists, the 
science itself, besides the immediate and valuable application of 
its discoveries to the purjx)ses of navigation, promises to.de- 

2 
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*vdopc so many curious relations, and to throw so much light 
, over the secrets of electricity, and the other chemical or mccha- 
ideal powers of Nature, as to demand investigation, though it 
w^c-but for its own sake. “ The mathematicians of Europe,” 
(says Mr Hansteen, with more truth than taste), “ since tlie 
times of Newton and Kepler, have all turned their eyes towards 
the heavens, to follow the jilanets in their minutest mov ements 
and mutual disturbanrjes: it is to be washed, that now for a 
while they could cast a glance down into the centre of the 
earth, for there also wonders aj’e to be seen. By the stifled 
voice of the magnetic needle, the earth proclaims the move¬ 
ments Sf her isiterior; and could we rightly interjiret the flam- 
ing page of die polar light, it would not be less instructive for 
us. The connection of meteorology with the aurora borealis, 
and, consequently, with the magnetic forces, is perfectly deal*: 
the similarity between Humboldt's isothermal lines and the lines 
of the same magnetic dip, is equally remarkable. Who has 
yet been able to explain the cold of Siberia, Greenland, or 
Terra del Fuego ? Who the strange variations of the polar 
climate, or Cook’s obser\’^ations iqxm the diflerent distances to 
which the solid ice extends from the south pole, in die Pacific 
and the Atlantic Ocean ? 

“ Perhaps q, deeper study of the earth’s magnetic force would 
spread the requisite light over these dark matters. Fnirn the 
English expedition to the North Pole; from the French and 
liussian circumnavigations of the globe under Freycinet and 
Kotzebue; from the Asiatic travels of M. Humboldt, new and 
correct observations are soon to be hxiked fiir. If the Govern¬ 
ments of powerful nations would thus'combine to direct the 
making of observations, and mathematicians to elaborate them ; 
then probably, in no great length of time, the hitherto inexpli¬ 
cable magnetic appearances of the earth,* might be submitted to 
as sure a calculation as the movements of the heavenly b(»dies.” 

Without doubt, our knowledge of magnetism is yet very far 
from such a consummation; and the intricacy of its laws, view¬ 
ed in connection with the small extent to which they have 
hithertq been examined, seems to consign die fulfilment of Mr 
Hansteen’s anticipations to a very distant epoch. In the mean 
time, however, the path to be followed is clear, and the prob- 
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lem hag the peculiar advantage, that every approximation to Ian 
accurate solution is immediately available in practice. Under 
this point of vi«>w, the work of Mr Hansteen, just quoted, mav 
be regarded as a considerable acquisition. It was underjaii^eh^ 
we are told, in consequence of a prize-ipiestion proposed in 
1811, by the Royal Society of Denmark, in these terms: “ Is 
the supposition of one magnetical axis sufficient to account for 
the magnetical phenomena of‘ the eartl^, or are two necessary ?” 
And the ideas which the autlior explains in a memoir, crowned 
on that occasion, form the ground-work of the present treatise. 
His attention had been excited to the inquiry some years pre¬ 
viously, by the inspection of a terrestrial globe, marked with 
some delineations pertaining to the subject. In particular, he 
observed an elliptic figure drawn round the st)uth pole, and de¬ 
signated regio polaris magnetica ; one of the foci being called 
regio fortior; the other regio dchilior. As the figure profes¬ 
sed to be constructed by Mr Wilcke, from data furnished by 
the observations t)f Cook and Fourneaux, this statement led Mr 
Hansteen to compare the representation with the facts; and the 
comparison being favour.'ible to Wilckc's Jiccuracy, he was next 
induced to study the theory of Halley, which he had till then 
considered quite extravagant. The result of his inquiries was, 
that Halley’s theory, in so far as regards the existence of four 
poles or of two magnetic axe^, is perfectly correct; being diffe¬ 
rent only in the jX)sition assigned to these poles, and erroneous 
in supposing them to arise from an interior moveable globe or 
tcrrclla. The theory of Halley certainly gains a powerful ac¬ 
cession of strength 'from such an auxiliary; and though even 
under its present shape it should prove in magnetism but like 
the cycles and epicycles of Ptolemy in astronomy, still it is of 
no small use to pf)ssess an hyjx)thesis, which shall connect 
by any plausible principle, the phenomena of so compli¬ 
cated* and vast a department of knowledge. But whatever be¬ 
come of his theory, Mr Hansteen’s book has a more undoubted 
species of merit. It contains an abundant store of facts relat¬ 
ing to the variation, dip, and intensity,—many o^hem collected 
from the most obscure and widely separated sources. The task 
of investigating the elementary laws of magnetic force is at 
least undertaken. Mr Hansteen displays considerable skill in 
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siatlicmatics, and his work is sprinkled with ingenious and strik¬ 
ing, if not always sound ideas, tliat agreeably relieve the dry 
details in whieli it of necessity engages, and induce us tc look 
Jryth some iiiipatienc;e for the appearance of the second part, to be 
enipib 3 'od in considering the optical qhcnoincna connected with 
terrestrial rnagnctisiiK It is matter of regret, Jiowever, that the 
order in which the div'crsiiicd contents of the present volume are 
brought forward, is rather apparent tlian real, and that the lan¬ 
guage in which tliey^ are delivered is not more generally acces¬ 
sible to men ol* science. Under a compressed form, a tran'la- 
lion of the work into French or Fimlish miffht have been an 
acce]?i.al)]c soj'vicc. In the brief abstract which we propose to 
give ol’ it, our attention must be limited to a few' of the more 
])rominc'.it objects. Such as wish to become acapiaintcd with the 
expanded reasonings, and with th(‘ facts on wliicli they are 
founded, will liiid ample gratification in the work itself. 

If ever a knowledge of the magnetical phenomena manifested 
by the earth is attained, its basis iiiust evidently rest on an ac¬ 
curate' investigation of the })ropcrties posr.essed by suqIi magnets 
as we have it in our power to submit to experiments. The laws 
bv which the attractive and repulsive forces of the loadstone ex¬ 
ert themselves, have accordinglv' long fornu'd a prominent objtH'.l 
of research: and though our ae()uainlance wdlh the figure, mag¬ 
nitude, and 1‘orces of the terrestrial magnet is yet in far too im- 
})erl’cct a state to allow' the enipfoyment of such laws, w'ith com¬ 
plete advantage, in ex])laining its action ; our iiupiiries into the 
subject of the variation and dip are naturally preceded by^ an 
examination of what h;is been done in ijiis division of the sci¬ 
ence. JVIr IJanstc'Cifs theory, indeed,•professes to ho the empi¬ 
rical result of a comjxarison instituted among all such observa¬ 
tions as were accessible, and seemed w'orlli^’ of credit; yet, as the 
spcculali^c conclusions deduced from them ought to contain at 
Ic'ast nothing contradictory to the established properties t)f natu¬ 
ral magnets, and conseipiently ])resii 5 )posc a knowledge of these 
properties, we shall begin with his fifth chapter, entitled “ Ma- 
“ theinallcal '^rheory of the INragnet.” 

(Jn obs(?fvjng the forces of a natural or artificial magnet to 
be .'it',cuimdatetl at each extremity or pole, and to attract or re¬ 
pel more or less feebly a.cconling to elreums*t inces; the question 
^(U.. in. x’o,bS'h). 
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naturally suggests itself, in what ratio is the force distributed ^ 
among the particles ol‘ that substance, or upon what function of 
the distance does its energy depend ? To answer this question, 
it seems nec*cssary*to attend to three things. First, Accordiney 
to what law do the individual particles of one magnet attraefor 
reix*! those of anotlicr ? Their force evidently follows some in¬ 
verse ratio of the distance, because the fomier diminishes, while 
the latter augments : Ls that inverse ratio the distance simply, 
tl>c square, or the cube, or any other power of it ? Secondly, 
According to what law is the magnetic force shared among the 
individual particles lying in the line that joins the poles of the 
same magnet; in other words, is the magnetic intensity of a^par- 
lich? proportional directly to its distance from the middle point 
of tile axis (where that intensity is nothing), or to the square, 
the culie, or any other power of its distance ? And, thirdly. 
According to what law is the force distributed among the par¬ 
ticles of a section perpendicular to the axis or line joining the 
}X)les of the .same magnet ? If tliese jxiints were fully resolved, 
the magnetic action, of what sort soever we may conceive it, 
would be entirely submitted to calculation; and though the esti¬ 
mation-of all its varieties would far exceed the actual powers of 
analysis, the problem being now fairly stated, its complete solu¬ 
tion would depend entirely upon the progress of mathematics, 
lixpcriment having done its part, the data yielded by it Would 
require to be combined by another instrument. 

With regard to the first question, it seems so natural to con¬ 
sider every kind of force as some sjiccies of fluid or emanation, 
and it is so easy to .see that every sjiecies of emanation will be 
dcn.se, and therefore cliccvive exactly in the inverse duplicate ra¬ 
tio of its distance from the emanating centre; that this law, uni¬ 
versally operative in die c-ase of gravitation, was first resorted 
to for explaining the atti;action of magnets. ]Jut on attempting 
to cstahjish the hype thesis by actual experiment, tlie obstacles 
were found sufficient to bring out false or very dubious results. 
“ The great difficulty,” Lambert obst^rves “ met with in this 
sort of researches, is, that when we wish to determine tlic fun¬ 
damental laws, pj'obably in tlicmsc-lves very simplc>.'t is neces- 


Aiiuhi'.c dt iptelqws '^rperienref fuitex siir VAhnun. 




• • roncernhg't7ic Ma^nciism of the JEarth. 131 

sary to find means of simplifying the experiments to such a de¬ 
gree, that, being disengaged from all foreign circumstances, and 
all mechanism of too complex a nature, they may present no¬ 
thing but the mere elFect ol the law which we wish to discover.^ 
}3ut this prcsu]>poses an acquaintance with thosc’circumstances, 
and that mecljanisni, and a knowledge more or less accurate of 
the influence tlicy may ^ave in alteiing the issue of the pro- 
]K>sed exjKTinient. The magnet presents all these obstructions. 
One of its j)oles attracts, while the other repels ; and the effect 
which results is always mixed. The number of poles may be 
augmemed ; but. no art has yet succeeded in I’cducing them to 
one. That, however, woidd be the niethotl of discovering its 
indi\idual effect, imniingled with the alteration proceeding from 
the directly o])posite effect of the other jiolc. Besides, it is not 
at the j)()le alone that the magnet attracts: it attrjicts more or 
less at every point of its surface, witli very unequal degrees of 
force. Hence, the mean direction and the compound force vary 
in a maniK'r extretnely conqillcatcd. To succeed in finding the 
elementary laws, we should have it in our power to make the 
(‘xperiment for each i.solatcd point; but experiment can shew us 
notliing more than the sum that results from the combined ac¬ 
tion of all the points. 

“ To these iliflieulties still mor^ must be added. In order 
to deteniiiue by experiment tlie forces of the magnet, Ave have 
notliing to present to it but ferruginous matters, or another 
m.'ignel. Now, how short soever the cx})crimcnt may be, the 
iron which ve bring to be attracted l)y the magnet, begins 
itself to share in the magnetic force, and the effect vhicli results 
beuius (if course to be more or loss disturbed. The same thing 
liappens, if, instead of iron, A\e employ another magnet. And 
fiii thcj’, if' the exjierimeiits reipilre a eonslflerable space of time, 
it is not certain that the magnet a\c use will preserve its force 
iiuarialile till tlie process is eoucluded; the magnetic force, and 
its mean <lircction also, being known to change from one moment 
to another.'’'’ 

Obscurpd these uncertainties, the true law oT magnetic at- 
tractlou.was long unknown or mistaken. NowUn., and Ills com¬ 
mentators Le .Taciniler and He Sueur, imagined the force to be 
iinerseh- .as ll>e cube of tlie distance. ISIuschcnbrock’s experi- 
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hients led him to adopt tlie same opinion : some even contended 
that it was not oroporlional to any power of tlie distance. And 
though Mayer, in an unpublished paper read before the Society 
of Gottingen in 1760, and Lambert a few years later, asserted 
the inverse square of the di.stance to be the true cxpressi(jn of 
this law, their statements seem ratlu'r to have proceeded on ge¬ 
neral and soinevhat vague deductions, than on decisive facts; 
and Coulomb (1786) was the first wlio established this principle, 
on grounds at all satisfactory. By means of the simple instru¬ 
ment which he invented, and named the Torsion-balance *, he 
was enabled to measure, with great precision, the force nttessary 
to make a magnetic bar, horizontally suspended, de\'iate by any 
number of degrees from tlic position assigned to it. Having by 
this means verified tlie discovery of I.ambcrt, that the effect of 
the terrestrial magnet is proportional to the sine of the angle 
wdiich its meridian makes with that of the magnet acted ujxjn 
by it; and having farther ascertained, that a magnetised steel 
wire, 24 inches long and 1^ line in diameter, required 35° of 
torsion to force it one degree from the magnetic meridian of the 
earth, he took another wire, of equal dimensions, and the same 
degree of magnetism, and placing it vcrikcalhj in the magnetic 
meridian, so that its extremity or jxile would have Intersected 
the luwiohgous pole of the horizontal wire, (Inid no influence 
existed between them, or their poles not been Jiomologous), at 
the distance of an inch from tlie end of each,—he observed the 
force of torsion necessary to overc-omc certain (juantities of their 
mutual repulsion. It was found, that the verticfJ wire at first 
repelled tlie horizontal one 24 degrees; that three circles of tor¬ 
sion, or three eoin])lcte turns of the micrometer, brought the 
latter within 17 degrees of the former; and, lastly, that eight 
circles brought the wires within 12 degrees of each other. Add¬ 
ing fo each tif tliese results, the effect of the terrestrial magnet, 
already estimated at 35' of torsion for each degree of devia- 


• It consists merely of a very slender wire, generally of silver or copper, by 
■which the magnc^c bar to be oi>erated on is susjicnded in a g/jrizontal direction. 
The suspending wire is furnished with a micrometer, to indicate tl'.e niimhcr of 
tiuiis, or tlic quantitj^of torsion it has sustained. The force is proportional to the 
arc of Un'si("i. 
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tion Coulomb calculated, that, to keep the magnetised wires 
within 24 degrees of each other, 24° + 24 x 35° = 864° of tor¬ 
sion were necessary; wnthin 17 degrees of each other, 3 x 360° + 
17° -4-17 X 35° = 1692° of torsion Avere nece->'ftary; and within 
12 degrees, 8 x 860° + 12° +12 x 35° — 3312° of torsion were ne¬ 
cessary. At the distances 12, 17 and 24, it ap])ears, therefore, 
that the forces of repulsion are rcspectiA'ely proportional to 3312, 
1692, and 864: hud these numbers been 3312, 1650, and 828, 
the repulsu)n found by the experiment Avould have been accu¬ 
rately in the inverse duplicate latio of the distances. The er¬ 
ror!^ 42 and 36, are not greater than might,be supposed to re¬ 
sult fnnn the unavoidable incorrectness of such an exneriment. 
Their existence is boAvc ver almost snfKciently explained, by con¬ 
sidering, that tlioiigli tile portion of each wire sidmjitted to the 
other’s influeiu e was very small, it did not consist of a single par¬ 
ticle, as the calculation demands, but ctl a jjerceptible space,'coni- 
prebcuding other ])artitles besides the one Avliose action Avas re- 
ijuired; and that the force ol“ those other })a,rlicles being less ob¬ 
lique, and'therefore stronger at gri'ater distances, ought actual¬ 
ly to produce an excess similar to that found in the experi¬ 
ment. A result entirely analogous Avas obtained AA'lien the am- 
trary poles of the two Avircs were exposed to each other: 
and as these (acts Avere confirmed by otliers, and contradicted 
by no ('stablishcd jn-inciplc, Coulomb was Avarraiitcd in conclud¬ 
ing, Avith considerable certidbty, that the attraction or rejml- 
sion which exists between Iaa-o magnetic particles, is always 
hiversvlij as the square of the distance : agreeing thus Avitli the 
force of electnfied substances, w'ith the force of gravity, and 
with every other force or principle* that floAvs from a centre in 
straight lines. It must he owned, hoAvcver, that the result of 
Coulomb’s investigation is not fijuiidcd on so definite and stable 
a basis, as to render all doubt unpiwdonable; and the conhrma- 
tion which a law of such importance in its consequences gjiins 
from Mr Ilanstecn’s examination of the sid)ject, cannot be re¬ 
garded as supcidluous. 

' 

** In calculating quantities so small, the arc is substituted for Uie sine, without 
sellable error. 
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Mr Hansteen’s mode of experimenting seems to be nearly 
identical with that followed by Hawksbee and Lambert; but 
the consequences deduced from his experiments belong entirely 
to himself. Having assumed (for he does not succeed in prov¬ 
ing) that the attraction or repulsion between any two magnetic 
particles must be^ directly as the intensity of their force, and in¬ 
versely as .some power (t) of their mutual distance; and having, 
in like manner, assumed that the magnetjc intensity of any par¬ 
ticle must be proportional to some power (/*) of its distance I'rom 
the centre of the magnet; he easily finds a general expression 
for the effect which a linear magnet would have upon a magne¬ 
tic point situated any where in the axis 'produced. The for¬ 


mula is F = 



,7f (Ir 
(rt — .r)* 



.TT djc 
{a 4- a’)* 


; where F (multiplied by 


a constant quantity depending on tJie degrees of magnetism 
w Inch the point and the line possess,) represents the force; a:, 
the hall’ axis of the linear magnet; and a the distance of the 
])oint from the centre of that linear magnet. Uy assigning diffe¬ 
rent ^'alues in succession to t and r, it is easy to calculate (F) 
the effi.:ct for each of these values, with a given magnet (.r), at 
a given distance («) from the point to be acted on. It will then 
ap})ear with w'hich of the values, successively assigned to t and 
9', the results of experiment agree most completely. 

The method by which Mr Hansteen endeavours to find the 
effect of a linear magnet upon a magnetic particle, is liable, like 
evcjy such method, to the j|ncertainty of employing a small 
needle instead of a point, ancTa prism instead of a line. It can 
be shewn, however, that the size of the needle, and the thickness 
of the prism, have scarcely any perceptible influence in the pre¬ 
sent case. The experiment proceeds upon the principle of ojj^ 
posing the constant magnetics force of the earth to the force of 
an artificial magnet. The latter is made to vary, by varying 
the distance. 


“ Upon a horizontal table a A ery delicate compass was placed, 
so that its needle pointed ('xactly to O'"; from Ixmeath the centre 
of this needle, and peipendicular to its direclion, or to tlT^ im^g- 
netic meridian, a stra*ght line was drawn upon the table, and, 
divided into jxn-tions spcli that ten of them were (xpial to llic 
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half axis of an artificial magnet to be used in the experiment. This 
magnet was then placed on the line,gat different distances from 
the needle; and the magnitude of the angle# which the needle 
made with the magnetic meridian, was accurately observed for each 
distance.” As the effect of the terrestrial magnet is measured by 
a constant quantity, multiplied into the needle's angle of devia¬ 
tion ; the tangent of that angle will likewise express the effect of 
the artificial magnet,*—when the distances are such that all the 
lines drawn from the end of that magnet to the needle may 
without error be reckoned parallel. On comparing the rcsultii 
of^ho cx{>erimcnt with those of the calculation, it appears, that 
the supposition of t being e(jual to 1 or to 3, entirely disagrees 
with observation ; and that, on the other hand, if we make ^ 
or supj[x>sc that the magnetic f{)rce diminishes inversely as the 
square of the distance, the numbers found by experiment differ 
very little from those found by calculation. The value of r has 
less efiect on the result. The followins; Table exhibits the con- 
sequences obtained by assigning to r and t the only values which 
yield quantities in the smallest degree conformable to obsena- 
tion. 


Distance 
in half 
axes of 
the mag¬ 
net. 

Increase of the Force. 

By Ob¬ 
servation. 

By Calculation. 

t-2 
r = 1 

li II 

t-2 

rrrS 

11 

10 

9 

7 

5 

4 

1.000 

1.306 

1.834 

3.947 

11.015 

22.441 

1.000 

1.334 

1.835 

3.938 

11.072 

22.245 

• 

1.000 

4.334 

1.836 

3.945 

11.119 

22.411 

1.000 

1.325 

1.836 

3.949 

11.154 

22.530 


From this coincidence between the hypothesis and the ex|K;- 
riment, Mr Hanstecn thinks himself entitled to lay it down as a 
fact, that < =: 2; in other words, that Th^ attract'ix^c or reqyulsivc 
Jqfrc€*w\th xt'hich tioo magnetic particles (iffect each other, is al- 
*7cays directhj ns their intensities, and hizrrsel// as the square of 
their midnul distance. Certainly thegdata from which this dc- 
• diiction is drawn, do not seem to be much more unexceptionable 
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than tliose of Coulomb; yet tlie mutual agreement of the two 
results, proceeding upon f>riuci])les so diftbrent, tends strongly 
to confirm the a«*uracy of both; and we may assert, without 
hcsitati<in, tliat the magnetic force varies according to this law 
very nearl}^ and ]>robably with absolute exactness. 

As to the degree of uncertainty which might arise from the 
iindetermined value of r, it is al'terwards ])rovcd, that, at <‘onsl- 
dcrable dlblauces, this circumstance has aimost no cflbct. The 
value of 7*, tiicrc'fore, or the ratio in which the inaguc'tic. force 
is distributed from the middle point ol* the axis towards both 
poles, cannot be derived with any certainty from these exfJt}ri- 
ments. Coulomb’s in\estlgatieu of tliis sccvrul ch'itiaHaj'ij /arc', 
did not yield a \ery satistliclory result; and the point (“aiinot 
yet be considered as entirely determined. From cxnnparing the 
second v ith the fourth column of the preceding table, Mr llan- 
stecii seems ir.cJined t{) think that 7-=r2, or that fJic ahsohde in- 
ioi.s'd)/ of’ any nuxgnd'ic parfuic situated in the axis, is propor¬ 
tion'd to the square of Us distance from the middle pohd of that 
axis. It must be owned, that ibis conclusion does not differ 
very A.ldcly from the 1‘acts established in the foregoing cx])eri- 
menls; yet it scorns likely that the function of the distance, 
which expresses the v.alue of r, may be much more complicated 
than IVIr Ilunstcen su]iposes: indeed, the eulminatiugpoints of 
Van Swinden, which occur in cvcryjmagnetic bar of great length, 
show clearly that the curve denoting the intcnsitic.s, must cut its 
axis more llian once ; and as this cannot liappen to any sjKicics 
of parabola, we are foi'ced to conclude, that the absolute force 
of a given magnetic parthlc is not proportional to any porccr of 
its distance frean the luidtlle of the axis. 

The third elemenlarylaxc of magnetism, or the ratio in which 
the intensity is distributed among,the particles of a section per¬ 
pendicular to the axis, lias not been more aecnrati'ly fixed than 
the second. On this head, Mr Hanstcen observes: “ It is the 


more difficult to overcome the present obstacle, because, in all 
probability, the law assumes diffijrent modifications according to 


the different figures of the section, "\Mien the magnet i::,v;ylin- 
drical, it seems likely that all s\u’!i particles of the stx-lion as lie 


at the same distance from the centre or axis of the cylinder, 
have the same intensity; sf) that any section may he represented 
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as consisliHg of an infinite number of rings, possessed of intensi¬ 
ties augmeTiting from the centre to tht? outermo^ circumference. 
In prismatic magnets, the ratio of the distribution is probably 
more complicated. It appears to me most likely, that this third 
elementary law, as well a& the second, may be deduced theoretical¬ 
ly frojn the first, which states the mutual action of two particles 
to be always inversely ys the scpiare of' their distance. On the 
•other hand, it appears ecpially certain, that a complete solution 
*7^ '^bis problem is one of the hardest tasks to which analysis has 
yet b^en a}>])Hed,—a task worthy of a La riace.'” 

It is a fortunate circinnstance that both these laws, congern- 
ingwhicb our infonmition is still so defective, are limited in their 
operation to the immediate neighbourhood of the magnet, and 
produce j)o considei able effect at a distance. IVom tlie /ii>t law 
alone ee.n it be proved, that the (’/fed of a Tiucar vu:^nd on a 
7nn>^'ne!,trpaiiu'h: ts 'inversely fia the 'j'lriin) ro\ri:i( of lJuit petr- 
iicic.'i (tidaiirr from the inuldlepo'tni (f iJie in all cases 

when; the distance is very great. It is also ,slit>wn, that, in si¬ 
milar circumstaiK'f's, the (Jfed <f tzeo linear niognet.'i vpon each 
othcj-y is inverseiij as the rocirrii I'ov. r.a of iheir distance. 
These projiositioiis he]]» us to under,stain!, how, by coufi)unding 
the entire effect of the magiu't with the elr'ett of a single ])arta-le, 
magnetic attraction Isas been sometimes reckoned in\erselv as 
the cube, sometimes as the fourth jiov.er of the (iistance.—What 
follows, bears more directly on tlu' subji'ct of tciTcst rial magne¬ 
tism, to wbich it is now time to direct our attention. It is de¬ 
monstrated, tliat the distanie from the ■mkidlcifa mt^^-n' t hchip; 
the same, the force o])pesite the poles, hr in the iiirection if the 
axis, is doidde of the force in the magnetic apador. Udie tw(» 
following results are sUikingiy confirmed in the case of the ter¬ 
restrial magnet: On tlie supposition of*a globe containing at its 
centre a magnet infinitely small, near the vnafrnetic ('(p'Mor, the 
dij) mnst i'/KTcase heiee as rapidly ns the inappuiie latitude; 
near the pole half as rapidly; and,//tr increment (f the dip 
mnst hr equal to the alteration of the laiifnde, at tluit part (fthc- 
pfohe ^vJxerc the dip — 54“ 44'. It is also oPnn])oria:ice to re¬ 
mark, that, if the earth had only one mapnefh axis, xchosc centre, 
coincides 7ciih that (f the earth, the lines of equal d'/p icouhl 
coincide rcith the lines (f eqnal intensify. As (his is not by any 
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means the case, with regard to the dip and intensity, Uie pro{x>- 
fiition is favouraj^le to Mr Hansteen’s opinion of the earth having 
two axes. 

(To be continued.) 


Aht. XXIV. —Notice respecting some New Species of Lead-ore 
from Wanlochhcad and Lead Hills. By David Bhewstei', 
LL.D. ¥. 11. S. Lond. & Ed. &c. 

In tlic niontli of February 1820, IVlr Laing Meason, to whose 
kindness I had been indebted for various specimens of lead-ore.s 
lbi‘ the purpose of optical analysis, sent me some crystalline frag¬ 
ments of a yellowish-green substance IVom Wanlockhcad. I 
had found that the Carbonate had two axes of double refraction, 
the principal one of whicli was parallel to the longer side of the 
i*ectangular base ol’ its primitive octohedron. The character of 
this axis was negath'c, and the inclination of the resultant axes 
was about 9"' 40'. The Sulphate e^ lead had its resultant axes 
inclined at a much greater angle; and the Phosphate and Mo- 
lifhdaie had only one axis of doid)le refraction. 

Upon submitting the substance from Wanlockhcad to the same 
t;xan I illation, I found that it hkd two axes of double refraction 
like the carbonate ; that the principal axis had 4 Negative cha¬ 
racter, and coincided witli tlu* axis of its primitive form ; and 
llial the inclination of its resultant axes was a little greater than 
that oi‘ carijoiiaft' of lead. These results proved incontcstibly 
that the ciystal was neither the; sidphute, \\\c phosphate^ nor the 
violijhdaic of lead, and rendered it probable that it wa.s not the 
iurhonatc. In comparing it with this last mineral, I found that 
it was easily scratclivd by the carbonate; that it had a laminated 
structure; and that the lamina? could lie easily separated from 
one another by the point of a lancet. When the carbonate was 
thrown into dilute nitric acid, it effervesced with great violence: 
crystals of nitrate of lead were speedily formed ; anch^th^carbo- 
iiute entirely di.sappeared. When the new substance was treat- 
txl in a similar manner, it effervesced with very much less vio¬ 
lence, and left a beautiful white j)owder, which did not yield 
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crystals of nitrate of lead till at the end of twenty-four hours. 
Under the action of the blowpipe, it did not decrepitate like the 
carbonate, and yielded an orange-coloured glolDule, which is one 
of the distinctive characters of the rnurio-carbtniate. 

The mineral which I have now described, crystallises in hexa¬ 
gonal plates, bevelled on the edges, but imperfectly formed. 

The only detached crystal of it which I could examine with 
the reflective goniometer, is shewn in the annexed sketch. 

Incidence of P iijwn M, 90° 0' 

P- a, 90 0 

p-110 50 

P- c, 127 40 

P-/; 110 50 

P- V, 125 22 

p-loO 0 

p-,7, ]0() 0 

M-a, 120 0 



The faces corresponding to a, &, c on the right-hand side of 
the crystal have the same inclination to P as «, b. c. 

The crystal cleav(>s parallel to the face M, and with very great 
hicillty parallel to P, the lamina* never being perfectly united, and 
exhibiting that high lustre which always arises from this cause. 

The plane which passes through the two resultant axes, or 
the centres of the two systems of rings, is parallel to M, and jier- 
pcndicular to P, and the principal Jixis of double refraction is 
nrfi'atitr. and at right angles to P, tlic red ends of llie rings 
being inwards, or nearest the principal axis. 

The primitive form ajipears to he a right jiriMn, Inning a 
rhomboidal base, with angles of 120°,and 6*0’. 'J'he interior 
organization of the crystals is still more imjicrlect than tlieir ex¬ 
ternal form. Different parts of the plate ha^e their axes lying 
in different dircetioiis, and the crVvStalsr'irc sometimes intersect- 
ctl by oppositely crystallised veins, like the specimens of Arra- 
gonitc which 1 have represented in the First Nimiher ol’ this 
Journal. 


As the mineral now' described was obviously different from 
all the common ores of lead, I Avas induced Jo believe that it 
Avas eitiiTcr the murio-carbonatc of lead, or an cntii'ely ncAv ore. 


It reSenibled the murio-carbonate in tiu* r^fl'cult soliibllitv of 
the wliite ]!o\\'der, and in the orangt* button Avhicli it yielded 
with the blowpipe ; Avhlle it din’ered iVotu that mineral in its co- 
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lour, and its crystalline form. The very minute portion of th^ 
ore which was in my possession, rendered it impracticable to 
remove this uncertainty; but in order to ascertain its ingre¬ 
dients as far as possible, I sent all the fragments I could spare 
to Dr Fyfe, who informed me on the 6 th of March, that the 
difficultly soluble ])owder appeared to be sulphate of lead, and 
that the mineral w^as likely to be a sulph^xarboiiate, altliough 
it was necessary to subject a greater quantity to examination be¬ 
fore this could be decidedly ascertained. On the other hand, it 
is proper to state, tliat in another spcHiimen belonging to M' 
Allan, of the same colour, the same crystalline form, and the 
same optical properties, Dr Fyfe detected traces f muriatic 
acid. 

With the prospect of removing this uncertainty, Mr Laing 
Mcason and Professor Irving had the goodness to promise, that 
they would endeavour to procure some specimens of this mine¬ 
ral from Wanlockhcad and Lead Hills. Professor Irving lias 
succeeded in obtaining a very fine specimen, which he himself 
examined, and found to be a sulpho-carhonaic, —a rcsidt which 
hns been completely confirmed by Dr Fyfe. This specimen, 
which lie was so good as to present to me, is a sort of geode, 
from which irregularly crystallised prisms shoot up in various 
directions. One of these prisms is about an inch and two-tenths 
long, and several about three (juarters of an inch. Their co¬ 
lour is a .sort of bhiish-grey. Other flat rhomboidal crystals, 
like those from Wanlockhcad, with bevelled edges, occur among 
tlie prisms, Init their form cannot be easily determined. The 
surfaces of the prismatic crystals were too irregular to be mea¬ 
sured ; but I found that they were rectangular, with additional 
faces, .some of which w^ere incident at angles of ISC'*, and others 
at 14*5®, to the adjacent* planes. 


Akt. XXV.— A Brief Account of Messrs Perkins, Fairman 
and Heaths Invention f)r P.-rpetuating Eng^'avings upon 
Sled, or other Metals. With a Plate. 

fll 4 - 

J- HE present age has perhajis produced a greater number of 
mventions of real %aluc, and more importance to the civilised 
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^orld, than any other; and among these, that which is the 
subject of the present paper, may justly claim the admiration, 
not only of every lover of the fine arts, but diat of every friend 
to improvement. Whether tlie subject be considered as it re¬ 
spects the advantages that will result from its application to our 
manulacturing interest, or with the ^ye of philanthropist or 
statesman, it must bt? viewed as a most imjwrtant discovery, 
which, if carried intf# effect, cannot fail to put an entire stop to 
the crime of forgery.. 

Tlie merit of this invention consists in obtaining, with great 
lacilily, from one engraving, any retjuired number of plates, all 
of which are equal to the cn'iginal, and by which millions of im¬ 
pressions may be j)roduccd; while, by the common process, one 
en<^aving ])ro(luces only a feu’ thousands. Tlie jirocess of mul¬ 
tiplying engravings, etchings, or engine-work, is as follows. Steel 
blocks or plates, of sufficient size to I'cccive the intended engra¬ 
ving, have their surfaces softened or decarbonated, and thereby 
rendered a better material for receivini:: all kinds of work than 
even copper itself. After the intended engraving has been exe¬ 
cuted upon the block, it is then hardened with great care by a 
new process, which prevents injury to the most delicate work. 
A cylinder of steel, previously softened, is then placed in the 
transferring press, and repeatedly passed over the cngravc*d 
block, by uhieh the engravipg is transferred hi rcVicJ' io the pe¬ 
riphery of the eylindcr; the press having a vibrating motio# 
equalling that of the eylindcr ujion its periphery, by which new 
surfaces of the cylintler are presented, ecjual to the extent of tlie 
engraving. This cylinder is then hardened, and is enqiloyed to 
indent copper or steel plates, with engravings idcnficallp the .same 
with that upon the orlghiol block ; and this may Ixj rcuv'ated ad 
in/in iium^ as the original engraving will remain, from whicli other 
cylinders may be impressed, if required. This invention pro¬ 
mises to be of great advantage to some of our uiamifacturcs, 
particularly that of pottery, which may uoav lie embellished with 
beautiful engravings, so as to place the succcssliil competition 
of other nations at a great distance. It may also be applied 
great advantage to calico-piiiitia^, by producing entire 


new patterns iqxni the cvlinders from which tliey 
rd,—an object of gr at inqx'rlauce to our niauufiict 
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rest. It may also be applied to produce highly finished engra¬ 
vings for all standard l)ooks; and as a means of improving the 
taste of the rising generation, school-b<joks may be embellished 
wth the best specimens of art, in place of the more humble 
wood cuts that now adorn them. 

Engravings of greater‘size than can be transferred, are exe¬ 
cuted u[)on steel-plates, which, when hardened, will print 200,000 
perfect irapresaons. 

One of the great advantages of this admirable invention, is the 
means wliich it .affords of preventing the forgciy <.)f bank-notes. 
In order to ascertain its utility in this res})ect, a number of enu- 
nent engineers, artists, and men of .science, have, at the retjuest 
of Messrs Perkins, Fairman and Heath, enteretl into a minute 
investigation of the principles on which their j>lan is founded, 
and have carefully examined the niacliiiicry and npjjaralus by 
which it is carried into effect. The result of this inquiry has been 
the most ample conviction of its pre-eminent utility in counter¬ 
acting the increasing crime of forgery ; and the reasons upon 
which this opinion is Ibunded arc given in a rej)ort, to which we 
observe the signatures of Mr Brunei, Mr Maiulslay, Mr Don¬ 
kin, Mr Bramah, Mr G. Rennie, and other eminent individuals. 

The jinjx)ssibility of forging Bank Notes engraved by tbemc- 
thcxl above described, will be readily acknowle(]ged by any per¬ 
son who examines narrowly the acconqianying IMale. 

Dcacrtption of Plate VH *. 

This Plate contains fifteen figures, Avhlch we may conceive 
nnmhercd from 1 to 15, as they stand on the Plate. 

Fig. 1. and 2. are the same subject rejicatcd, for the purpose of 
shewing that they are not copies of each other, but fac simi¬ 
les taken by a reverse imj)ression made upon the coi)pcr from 
the same steel cylinder. 

Fig. 3. is a very delicate line engraving, we believe, by Heath. 
Fig. 4. and 6. 'i'ho rectilineal border round Fig. 3.; and the 
whole of Figs. 4. and 6. are scroll or engine work, done by 
a peculiarly constructed machine. It will be seen JVom 
I'hg. 4. that in tlie alternate coils, the lines wliich are black in 
the one are white in \he other, an effect similar to co[)per- 
jilate and letter-press printing united. 

• 'I’lic ul' t .1,-. Pl.iti', I'lDUi ji.'iitii’uldr cnii'iOs, i, not \cil ujinn it. 
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Sig. 5. and 7. contain the Creed and Lord’s Prayer, engraved 
'hy B. Davies. 

Fig. 8.—11. are fac similes of Britannia from the same steel cy¬ 
linder. » 

Fig. 12, 13, and 14. shew how the line engraving may be com¬ 
bined with the engine-work. 

Fig. 15. Is a sj)lendid specimen of the engine-work ; the 1st, 3d, 
and 5th oval, representing copperplate engraving, and the 
2il, 4th and 6th, block or type printing; all the spaces that 
^ are white in the former being black in the latter, and vice 
\tXrsa. 

Sir William X’ongreve, we understand, has employed an artist 
of the first talents to attempt an imitation of some of the jirece- 
ding specimens. It has been considered by mo.st persons as a 
total failure, particularly in the small writing and engine-work; 
though Sir William is of a contrary opinion, and has publish¬ 
ed a paniplilet, with the view of impressing this ojunion on the 
public. 


AiiT. XXVI .—Some Observatums on the Instinct and Opera¬ 
tions of Pecs, with a Description and Figure of a Glazed 
Bee-Hive. In a I.etter from the Reverend William Dun- 
«Aii, Minister of* Applcgarth, to the Very Reverend Pkin- 
ciPAL Baird. 

-A GiiKEABLY to your Tequcst, I send you the few observations 
I made last summer on the instinct and operations of my bees. 
I attach but little value to them, as they arc all of minor mo¬ 
ment, and shrink into nothing compared with the astonisliing 
discoveries of Huber. Unimportant, hdwever, as they are, com¬ 
paratively speaking, they add something to the general Kst(x:k of 
our knowledge respecting these interesting insects; and they 
strengthen, in a certain degree, the evidences adduced by Hu¬ 
ber of their wonderful instinct in more in portaiit operations. 
They-filSre made by means of a hive contaiiiiftg only one comb, 
and' glazed on each side ; the whole swarm, therefore, lialf on 
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each side of the comb, was exf)osed to my view; not a single 
bee could escape my notice, nor could even Majesty itself be se- 
cure from my observation. This unicomb-hive was set to work 
only last summer, and its ill-fated inhabitants perished in the in¬ 
tense cold of the 1st of January,—lacts which will account for 
the observations being confined to what passed during the warm 
season. I was much disiippointed at this catastrophe, as 1 an¬ 
ticipated no small amusement from observing their operations 
during spring, the commencement of the laying season,—the. 
period at which the queen lays the eggs of working bees,—of“ 
drones,—and of young queens ;—the prej)arations fl)r swu’V'.i- 
ing,—the appearance of the interior of the hi\e at^and after that 
interesting crisis,—in short, the whole process ab ovo till the fi¬ 
nal emigration of the superfluous population. To repair the 
misfortune, however, I introduced, on the 25th current, a swai-ra 
from another hive into the unicomb; and this morning, the 
27th, I had the satisfaction to see her majesty very busy laying 
the eggs of workers. As the hive contains })lenty of honey and 
farina, stored up during last summer, I have no doubt the 
breeding will go on rapidly; and I shall ])erhaps have the plea¬ 
sure of reali.sing all my former expectations, and oi‘ tiansmitting 
to yon, in the course of the season, obsiTvations more worthy of 
your notice than those I send at present. 

Observation 1.—When the bees were put into the unicomb- 
hive in June last, they ol‘course instantly began building comb. 
Rut the narrow limits of their new abode bi'ing only one inch 
and two-thirds between the glasses, prevented any considerable 
number of them froip working at the top. A large jxntion of 
them, therefore, began u comb on the stick which crosses the 
hive in the middle, .sec Plate VI. Fig. G. and thus two combs 
were going on at once, which eventually became one when the 
upper half reached down to the stick. It appeared, however, 
tliat there was still a want of room and of employment for these 
willing and industrious labourers; for, to my surprise, a portion 
of them began a comb on the upper side of the cross stick, and, 
contrary to their natural mode of proceeding, wrought njmwds ; 
so that in four days or less, the upper comb and tlw^niddle 
piece met, and the whole separate ])arts were joined, and be¬ 
came one s([uare, sedFig. 7. 
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• 2. When the queen i.s about to l.ay an egg, she puts lier head 
iiito a cell, and remains in that position a second or two, to as¬ 
certain whether it be fit to receive the deposit. She then Avitli- 
draws lier Iiead, curves her body downwards, inserts her tail in¬ 
to the cell, and having kept this |x>sition for a few seconds, 
turns half round on herself, and, after laying the egg, withdraws 
her body. 

13. When the queen lays a cluster of‘eggs, to the number of 
thirty or forty, more or less, on one side of the comb, instead of 
laying in all the empty cells in the same (]uarter, she leaves it 
i goes to the otlier side, and lays in the cells which are direct¬ 
ly opposite* tu those she has just su})plied with eggs, and in none 
else. In this order she seems to be scrupulously exact, and pro¬ 
bably it is to ascertain whether there be an egg in the opposite cell 
that she keeps her head inserted, previous to laying, longer than 
would be necessary merely to find whether the one she is in¬ 
specting be empty. This mode of proci'cding is of a piece 
with that wise arrangement which runs thiough all the opera¬ 
tions of the bees, and is another effect of that remarkable instinct 
by which they are guided. For as they cluster closely in those 
}iarts of the comb which are filled with brood, in order to hatch 
them, the heat will penetrate to the other side, and some part 
of it woidd be wasted, if the cells on that side were altogether 
em])ly, or filled with honey. But w'hcn both sides are filled 
with brood, and covered with* live bees, the heat is confined to 
the spot where it is necessarv, and is turned to full account in 
hatching the voung, sec Fig. 7- AB(! represents that part of 
the com!) which was filled wath brood, tl]|(.* rest of the square be¬ 
ing all seak'd honey. On the op}K*lle side, the brtxid-conib 
was exact IV of the same shape ; insomuch, that on the narrow¬ 
est inspection, T could not discern one t:ell where there was brood 
in the one, and honey in the opposite.* 

4. The shade round the brood-comb ABC in Fig. .7. is de¬ 
signed to represent cells filled with a mixture of farina and honey 
for nourishing the young, and which I often saw carried to them 
by the older bees. Where the brood celrs covered a conside¬ 
rable s',’”face, these store-cells were in three r«ws, as represented 
in Uie figure; w'here they were of less extent, there were two 
row's; and, at the neck of the figure, oiflly one,—tlius prescr- 

tov. ITT. xo. .5. jcT-y 1820. ic 
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ving a due projwrtion between tlie quantity of the food, and- 
the extent of the brood-cells. *• 

5. When a bee arrives loaded with farina, which is now 
known to constitute the principal ingredient in the food of the 
young bees while in the maggot state, she searches for a cell in 
whicli she may deposit her burden ; and, haxnng found one, she 
fixes her two middle and two hind legs on the edge of it, and, 
curving her body, seizes the farina with her fore legs, and 
makes it drop into the cell; after which she instantly hurries 
away to renew the labours, while another bee inserts her head 
into the cell and packs it properly, probably mixing, as iipiay 
be judged from the moist state in which it appears on her re¬ 
tiring, a little honey with it. 

6. It was ascertained by Huber, that wax is the produce of 
the saccharine part of the honey, and that it exudes from the 
bodies of the bees, between the rings of their bellies, in tlic form 
of small thin scales. In confirmation of this fact, I saw one bee, 
and only one, in the very act of squeezing out thin scales of 
very pure wax from the rings of her belly. She retreated from 
my view before I could discern her after-proceedings. 

7. I obseiwed the queen at one time hard pressed to get quit 
of her egg, and not being able to find a cell readily, she drop¬ 
ped it on the edge of one, when half a dozen bees, like so many 
dogs after a bone, instantly ran to it and devoured it. 

8. In the honey months of July and August, when the wea¬ 

ther is veiy fine, the bees form comb intended for containing 
honey alone, and different Irom that which is in the first instance 
destined for brood. texture of this is much thinner, the 

cells considerably larger and deeper ; and as the honey is then, 
in the hot season, of a rarer and more fluid quality, these cells 
are wisely made with a much greater dip or inclination than the 
ordinary ones, that there tnay be less risk of the liquid running 
over before it is sealed. 

9. It has been often said, that the queen i.s attended in her 
progress through the hive by a number of her siibjt*cts, formed 
in a circle round her, and these have, of course, been called the 
guards of royalty. • The truth is, her majesty has no ut^jidants, 
strictly speaking, but wherever she moves, the bees she meets 
with in her pre^es^ instantly clear the way for her, and all 
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turning their heads towards her, fawn upon her, il‘ I may use 
the expression, lavisli their caresses upon her, toucliing her soft¬ 
ly with their antennee; and this appearance*has given rise to 
the idea that she is attended by guards. The moment she has 
passed a circle of her axlmiring subjects, they instantly resume 
tlieir labours, and she passes on, receiving from every clusler in 
her way the homage due n* a mother and (jueen. 

'J 

Sucli are the few observations I made during the first season 
my hive was at work. You have the simple facts as they were 
i.r.'iced at the time, without any embellishment; for if they add 
little of impoi’tance to wliat is already known of the nature and 
habits of the bee, they ow'c nothing to the colourings of fancy. If 
you think them worth .sending to the Edhibur^h Philosophical 
Journal^ you are at perfect liberty to do so; and I hope one 
good effect of their publication will be, to induce others also to 
contribute their mite of information. I am myself an enthusiast 
in the cau.se; nobody can study them closely without becoming 
so. “ Bcaucoup de gens,”’ says a good old clerical bee-master 
of Swdt/erland, “ aiment les abeilles; je nVi vu jiersonnc »i[ui 
les almat medioc rement; on se yM.y.vioaar |K)ur elles.'" Fortu¬ 
nately, I have a reverend brother in my neighbourhood whose, 
enthusiasm eipials mine, and whose experience is much greater. 
I allude to the gentleman whose humane method of saving the 
lives of‘ these amusing insects has been made honourable men¬ 
tion of in a recent Number of that Journal. II he, and such as 
he, could he prevailed on to communicate the result of their ex¬ 
perience to the public, the natural liistory of the bee would be 
better undersUwd, and its culti\ation ifuiclt inon* profitable. 

Ai’pr.EU.'VKTH Mansk, ) 

March 27. 18.20. \ 

Explanation of Fip^ure.s J, I, .5, of Plate VI. 

Fig, 3. is the external appearance of the hive, mounted on its 
stool, and having the shutters closed op the glass ; front 
' view. 

Fig, 4i is a profile of the same, slu*wing tlie edges of the three 
frames of which the hive is eompt^sed, joined on the 
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one side by hinges, on the other by hooks and eyes; 
the centre one contains the comb, and the outer ones 
the glass, which is placed one-third of an inch from the 
inner edge of the frame, to afford a passage for the bees 
between the comb and the glass, a a are two lighting 
boards to the two entrances, either of which may be 
opened at pleasure. 

Fig. 5. is the stool, fixed upon a square Hock «, and made to 
turn upon a pi\ot which is driven into the ground. 
The entrances, c, are cut, one in each side, in the thick¬ 
ness of the stool, sloping upwards to the floor. Wft&n 
the observer has viewed the bees on one side, and wishes 
to see the other also, instead of sitting in front where 
they are busy in coming out and going in, and thus ex¬ 
posing himself to their stings, he has only to shut the 
front entrance, wheel round the hive on its pivot, and 
open the other entrance, d d are two iron rods fixed on 
the st(K)l, and which support the hive by two staples 
in the centre frame. 


Aut. -Historical Account of Discoveries respecting 

the Dmihlc Refraction and Polarisation c^'Light. Continued 
from Vol. ii. p. 171. 

Period II. Confainitg an Account of Huygens'' Theory 
of Double R fraction. 

IJaVING succeeded* in explaining, in a very satisfactory 
manner, the refraction of ordinary transparent bodies, by means 
of spherical emanations of light, Huygens was naturally led to 
suppose, that as Iceland spar had two different refractions, it 
must also have two diflerent emanations of waves of light, one 
of which might be propagated in a spherical form in the ethe¬ 
real matter spread through the crystal. He conceives that this 
ethereal matter exists in greater quantity than the solid particles, 
and is alone capable of producing transparency. From tlfesc sphe¬ 
rical undulations, wjiich are propagated more slowly within the 
crystal than without it, proceed the phenomena of the ordinary 
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refraction. The other set of undulations, to which the irregular 
refraction is owing, he conx^eives to be elliptical, or rather sphe¬ 
roidal, and to be propag><fted indifferently botlj through the ethe¬ 
real matter, and through the solid particles, Huygens considers 
that the regular arrangement of the particles may contribute to 
the formation of the spheroidal waves, as nothing more is re¬ 
quired for this than that the light be propagated more quickly 
in one direction than* another ; and he was convinced that such 
an arrangement actually exists in Iceland spar 

In proceeding to ex])lain his theory, Huygens supposes AB, 
Fig. 1. Plate I. (lower part of the plate,) to be the surface 
of Iceland spar, exposed to a beam of light; and as a per¬ 
pendicular ray incident upon this surface from a distant lu¬ 
minary, is, by the theory of undulation, no more than the 
incidence of a parcel of waves parallel to AB, he considers 
the line BC, parallel and equal to AB, to lie a portion of the 
wave of light, of which the points R, H, /i, C, meet AB at 
A, K, A', B. Instead of hemispherical waves, as in ordi¬ 
nary refractions, he supjioses the waves to be now hemisphe- 
roids, whose major semi-axes arc oblique to the plane AB. 
Hence SVT will represent an individual wave coming from the 
point A, after RC has arrived at AB. Now, as all the other 
points K, /t, B, will propagate waves similar to SVT, in the 
same sjiace of time that the point A did, the common tangent 
NQ of all these semi-ellipses will be the propagation of the wave 
RC in the transparent body, according to the above .theory. 

But the tangent NQ, which is etjual and parallel to AB, is 
not directly opposite to AB, but comprehended between AN 
and BQ, conjugate diameters to tho^' which are in the line AB. 
“ In this way,” says Huygens, “ I have been able to conceive 
what appeared very difficult, how a jterpendicular ray could suf¬ 
fer refraction in a transparent body,*” the wave RC, instead of 
going straight on when it entered the surfiice AC, extending it¬ 
self between the parallels AB and NQ. 


• Huygens considered the existence ^of two different emanations as rendered 
more »’-Dbable by the phenomena of rock-crystal, which ilie found to possess double 
refraction; but he has maintained, that both •the refractions arc of the usual kind, 
and explicable by two spherical undulations, one oj which is propagated a little 
slower than the other. Hence it follows, that he regarded his theory as oppb- 
table only to calcareous spai. 
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In order lo dotcruiine the form and situation of the spheroids 
in Iceland crystal, Huygens considered, that all the six faces 
j)roduced the same refraction, which v|cre equally related to the 
principal sections shewn in Fig. 2. by dotted lines drawn from 
C. Hence he concluded, that the spheroid which had the same 
relation to these three sections, must have its axis coincident 
with the a.xis of the solid angle C3, and therefore that the short 
diagonal of the rhomb determined the }) 0 !jitioii of the axes of all 
the spheroidal waves propagated from any point, taken either 
within or at the surface of the crystal, since all the spheroids 
ought to be similar, and have their axes jiarallel. 

In the sec-tion GCF, the angle C is 109° 3', and the angle F 
70° 57'; and if wi* conceive a spheroidal wave round the centre 
C, its axis Avill be in the same plane. Let CS, Fig. 3. be the 
half of this axis, then the angle GCS will be found to be 45° 20'. 
In determining the form of the spheroid, or the ratio of the se- 
mi'diameters CS, CP, which arc perpendicular to each other, 
Huygens considers, that the pant M, where FH, parallel to 
CG, touches the ellipse, must be so situated that CM makes an 
angle of 6° dO' Avith the |x;rpcndicular CL, being the deviation 
of the extraordinary ray. Hence av e shall have, 

CM = 100000 
CP = 105032 
CS= 93410 
CG= 98779 

and the ratio of CP to CS that of 9 to 8; the spheroid is tfiere- 
fore produced by the revolution of an ellipse round its lesser dia¬ 
meter. 

In order to determine Cite refraction of oblique rays, Huy¬ 
gens saw that they depended on the proportion between the ve¬ 
locity of the light Avithout and within the crystal; and he su})- 
poscs tliis proportum to be such, that while the light in the cry¬ 
stal describes the spheroid GSP Fig. 4., it describes without it 
a sphere whose scinidiameter is equal to the line N, which will 
be afterAvards determined. Noav if BC is a ray incident at the 
surface CK, draw CO perj>cndicular to RC, and from O draAv 
OK equal to N, knd at right angles to CO. Having-then 
drawn KI touching the ellipse GSP, the line IC Avill be the re¬ 
fracted ray required. For the relhiction of RC is nothing else 
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than the progress of the P 9 int C of the curve CO, continued in 
the crystal; but th > -^ts HH of this wave, during the 
time that O comes will arrive at the«surface CK by the 

lines H .r, &c. and w‘> have produced in the crystal parti¬ 
cular hemispheroich<-( ..es from the centres x, x, &c. similarly 
situated with the .eniispheroid GSP g; arid whose great and 
small diameters will have the same ratio to the lines x v (which 
are continuations of fl x to KB parallel to CO,) as the diame¬ 
ters of the spheroid GSP have to the line CB or N- The 
common tangent, therefore, of all the spheroids, which are here 
represented by ellipses, will be the line IK, which will be the 
propagation of the w^ave CO; and the p)int I that of C. 

In order to find the point of contact I, we must find a third 
proportional CD to the lines CK, CG, and having drawn DI 
parallel to CM, the diameter conjugate to CG, and previously 
determined, we have only to draw KI, which will touch the el¬ 
lipse at 1. 

In like manner we may find the refracted ray C t of any 
other ray r C, incident on the opposite side, by drawing C o 
|xjrj>endicular U) C r, and following the rest of the preceding 
construction. 

Hence we sec, that if C r and Cli are incident at equal angles, 
we shall have Cd=:CD, since C^=CK and C^=CG. 
Consecjuently I i will be biriected in E by CM, to which DI, 
Di are parallel; and because CM is the conjugate diameter to 
CG, it folloM's, tliat I i will be parallel to g G. If we then 
prolong the refracted rays (T, C /, till they meet the tangent 
ML in T and t, the distances MT,* M t will also be equal. 
Hence we see the reason of the pheuomeria mentioned in vol. II. 
p. 169. last paragraph. 

Huygens next found, by raeasuyng the irregular refraction, 
that the ratio of N to CG, was that of 156962 to 98779, or of 
8 to 5 / 9 , and he proceeds to explain an abridgeef method of 
finding the irregular refraction. 

Let^G, Fig. 5. be the surface of the crystal, GP^the el¬ 
lipse, and CM the refraction of the perpendicular ray FC^ 
which deviates 6“ 40', and let RC be any other ray whose re¬ 
fraction is required. » 
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From the centre C, and with the semidiameter CG, describe 
.the circumference ^ RG, cutting the’-ay RC in R, and let fall 
RV perpendicular,to CG. Then, sint’ CD is known from the 
analogy, N : CG = CV : CD; draw DI parallel to CM, cutting 
the ellipse g MG in I, and joining C and'^T, Cl will be the re¬ 
fracted ray rcc^uired. For let CO be perpendicular to CR, and 
OK drawn equal to N, and perpendicular to CO; then if KI 
touches the ellipse in I, Cl must be the refraction of RC. 
•Since RCO is a right angle, the right angled triangles RCV, 
KCO are simUar. Hence CK : KO = RC : CV ; but KO = N, 
and RC = CG; 

Whence CK : N = CG : CV ; but by construction 
N ; CG = CV : CD; therefore 
CK : CG= CG: CD; 

and because DI is parallel to CM, the diameter conjugate to 
CG, it follows that KI touches the ellipse in I. 

It appears, therefore, that as there is in ordinary refractions, 
a constant ratio between the Sines of incidence and refraction, st) 
in the present case there is such a proportion between CV and CD 
or IE, that is between the Sine of the angle of incidence, 
and the line intercepted between the refracted ray and the dia¬ 
meter CM ; for the ratio of CV to CD is always tlie same as 
that of N to the semidiameter CG. 

In comparing the regular and .irregular refraction, Huygens 
observes, that if APRS Fig. 6. is the spheroid by which the light 
propagates itself in the crystal in a certain space of time, and pro¬ 
duces the irregular refraction, tlien the inscribed .sphere RVST 
is the propagation in the* same space of time, of the light which 
serves for the regular refraction. For, since N is the radius of 
a spherical wave of light in the air, M’hile in the crystal it is [)ro- 
pagated by the sphennd ARPS, tlm ratio of N to CS is that of 
156962 to 93410. I^ut the ratio of the regular refraction is 
that of 5 t« 3, that is, N being the radius of a spherical wave of 
light in air, its propagation in the crystal forms in the same time 
a sphere whose radius is to N as 3 to 5. Rut 156962 is to 
93410 as 51.3 minus ^ 

Though there arc two difierent propagations ol* light within 
the crystal, yet it is onlj^ in the direction of the perpendiculars 
io the axis RS of the spheroid, tJiat one of these pro[)agations is 
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more rapid than the olhr they have the same velocity in 
another direction, namel of lines parallel to the same 

axis BS, which is ah the obtuse aSigle of the cry¬ 

stal. 

The ratios of ^actions bein*; such as have now 

been determined, it t(». /ws that a ray of light RC, Fig. 7. in¬ 
cident at an angle of 73° 30' with CIG, should have its refrac¬ 
tion Cl in the same straight line with R(’, or should pass 
through the crystal without refraction. For since CG = CR 
= 98779; CM = 100000, and RCV = 73‘ 20', CV will be 
28330. But |)ecause Cl is the refraction of RC, CV: CD = 
156962 : 98779 = N : CG, and CD =: 17828. And since 
CG^=: CM2 = GDxD^r:DP we have DI=CE=98S53. 
But as CE ; El = CM : MT ; MT = 18127, which being 
added to ML = 11609 (the sine of L('M = 6°— 40^) we have 
LT = 27936, which is io T.C = 993.24 as CV is to VR, that is 
as 29938, the cotangent of RCV', is to the radius. Whence it 
appears that RCIl' is a straight line. 

Huygens goes on to shew, that the ray Cl emerging at the 
o])])ositc surface of the crystal, ought to ])ass straight on with¬ 
out refraction, by demonstrating in general, that the recipnK-a- 
tion of refractions takes ])lace in this crystal as well as with 
transjjarent Ixidies; that is, if a ray RC, Fig. 8., incident on 
the surface of the crystal CG, Vs refracted in Cl, the ray Cl 
emerging at the op]K)site and parallel surface IB of the crystal, 
will have its refraction lA parallel to the ray RC. 

Let CO, per[)endlcula>' to CR, represent, as Ibrmerly, a por¬ 
tion of a wave, whose amtinuation inithc crystal is IK, so that 
the point C is continued by (H during the time that () arrives 
in K. If we now take a second space of tinic equal to the first, 
the point K of the w'ave IK w ill, in this second portion of time, 
have moved through the right line KB, equal and pijrallel to 
Cl, because every }X)int of the wave CO, in arriving at the sur¬ 
face CK, ought to continue in the crystal the same as the 
point C, and in the same time it will pro])agatc from the point I 
in the air, a spherical w^ave having a scmidkmcler lA = KO, 
sinqe KO is described in the same time. If we consider any 
other point h of the wave IK, it will ad'?anco by hm parallel 
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to Cl, and reach the surface IBk while the point K describes 
K/ =r 1i w, and during the time thit K has completed tJie re¬ 
mainder /B, there will have been pi “»pagated from '.he point nu 
a spherical wave, whose semidiametef m n will have the same 
ratio to ^ B as IA : KB. The waves and IA will there¬ 
fore have the same tangent AB, and the same is tnie of all the 
other spherical waves that are propagated out of the crystal by 
the impulsion of all the |X)ints of the w&ve IK against the sur¬ 
face of the ether IB. The tangent BA will therefore be the 
continuation of the wave IK out of the crystal, when the 
point K has come to B, and consequently lAj which is the 
perpendicular to BA, will be the refraction of the ray Cl in 
going out of the crystal. But lA is parallel to IK’ since 
IB = CK, and lA = KO and A and O right angles. 


Aiit. XXVIII.— Outline cf Professor Mohs’s New System of 
Crystallography and Mineralogy 

1. Simple and Compound Forms. — Some crystalline fornjs 
consist of faces entirely equal and similar ; others are bounded 
by faces which are not all equal and similar: the former are called 
simple^ the latter compound forms, or combinations, 

2. Megdarity of the Combinations. —Every combination is 

composed of simple forms, and the junction that takes place 
among those simple forms, is the most regular which their na¬ 
ture admits. “ 

3. Symmetry and General Problem of CrystaUography .— 
The regularity of junction among the simple forms of which 
comjiound forms are composed, is called the symmetry of those 
combinations. Crystallography furnishes the mathematical ba¬ 
sis on i&hich this symmetry isfounded. 

4. Edges of Combination. —The edges formed by the meet¬ 
ing of the faces of two different simple forms, are named edges 
of combination. Of this species arc the edges between P and 

f Fig. 4. Plate VIII. 

• Communicated by a Pupil of Professor Mohs._£u. 
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5. E^lunation hij cxamplf. Problem of Crystallograplty 
for a pcmkular case .—Let ^'ig. 1. PI. VIII. represent a crystal¬ 
lisation of talcareous spar* ’ The form is a corjpound one, and 
all the fucc4 of the sam;/description belong to the same simple 
forjn contained in \iy' The junction of those simple forms is 
symmetrical, because it possesses the highest degree of regulari¬ 
ty which their nature and position can admit- The symmetry 
in this case is expressed by the parallelism t)f the several edges 
of combination : and the general problem of crystallography is 
here transformed into the special one, (f finding the circum¬ 
stances umlcr 7chich the edges of combination obtain their paral¬ 
lelism. 

6. Preparation for the solution. Dcvelopemcni of the coiti- 
hinations .—If in any combination the homologous faces (the 
laces agreeing in figure and position,) are enlarged till all the 
rest having disappeared, they alone bound tlie whole solid on 
every side, the simple forms which the combination included, 
will successively a])pear. By this o})eration, from the faces g^ 
P, /j 7rt, 6, of Fig. 1., ve obtain five rhomboids, (Fig. 3. 2. 5. 
(). PI. VIII.); and from the planes .r, vy, a, three scalene six- 
sided pyramids ,—pyramids consisting of stalene triangles, (as 
Fig. 12. PI. Mil.)" 

7. Position of tiu- Rhomboids in the Combination .—The 
rhomboids have a particulfir arrangement in the combination, 
> iewed in the distribution presented by this example, the edges 
of any rhomlwid, 'and the oblicpie diagonals drawn upon the 
faces of the one which follows it, lie in the stinte vertical plane. 
Such combinations as do not inclu(l(j ^n uneven number of 
rhomboids, are arranged, so that the edges of one rhomlwid 
lie in the same vertical plane with tlic edges of the next, and 
the diagonals of the one with the diagonals of the next. In 
Fig. 2, 3, 5. 12. (5. PI. VIIL, taken in the order assigned to 
them, (6.) this arrangement is observable. 

8. Combinaiion of' two rhomboids .—If the faces of any hco 
rhomboids, which stand contiguous in the above mentioned 
order, g and P, for instance, or P and f or ,/’and /w, or m and 
h of Fig. 1. PI. VIIL, are simultaneously enl.irged, till all the 
other faces disappear, and the faces of this pair include the wliole 
solid ; a form results, which is a combination of those rhomboids. 
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and the edges of combination made 
are parallel, as in Fig. 4. PI. VIll. 

9* Statement' the foregoing problem, for a ombmation 
if two rhomboids. —M'his parallelism \'vidently arises from the 
dimensions of the rhomboids, in other w. rds, from the magni¬ 
tude of their angles, because it disappears Avhenever the di¬ 
mensions of the one or the other are changed. The foregoing 
problem, (4. 5.) therefore requires, to \jind the ratio of the di¬ 
mensions by which the edges of comb ination are rmdi’rcd parallel. 

10. Solution. Upright position. —Place a rhomboid in 
such a position, that the straight line ])assing through two cor¬ 
ners (solid angles,) formed by equal plane angles, may be ver¬ 
tical. Those corners arc named the summits, that line the n.ris. 
In this position the rhomboid stands upright, llhomboids, 
therefore, stand u})right, when their axes are perpendiculai-. 

11. Horb:ontal jmyectkm. —From those solid angles of a 
rhomboid, which are not summits, let fall perpendiculars upon 
a horizontal plane, and connect the points where they meet the 
plane by straight lines. The figure which results will be a 
regular hexagon ; it is called the horizontal projection of tlie 
rhomboid. 

l^^Dcrivation (f a snore obtuse rhomboid. —Bring a rhom- 
lioid into the iqmght position; and through those edges which 
meet in the extremity of the axis, stretch planes equally inclined 
to the faces of the rhomboid. Extend these jilanes till they all 
intersect each other: the solid bounded by them will in its turn 
be a rhomboid. Figs. 2. & 3. PI. VTII., Fig. 2. the original, 
Fig. 3. the derived with the original. 

13. The horizontal projection f this four times that (f the 
preceding.— axis of this new rhomboid is equal to that of 
the preceding, (Fig. 3.<P1. VIII.) The horizontal projection 
is equa} in area Xjo four times, in periphery to twice, tlie horizon¬ 
tal projection of the latter. 

14. Together, they produce parallel edges of combination.— 
This new rhomboid has a position different from that of the 
first (7). The edges of the former have a similar situation wdth 
the oblique diagonals of the latter; that is to say, they lie in 
the same vertical plane with those diagonals. If sections arc 
drawn parallel to the faces of the new rhomboid, and lying 


by its faces with oich other 
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nearer ^he axis or middle p'»nt; those sections will truncate 
the edgei^V)f the original rVomhold: from wliich will arise the 
form of a umhiTiation of tv b rhomboids, havingpic edges qfcom- 
InTiatiim parallel^ and co nsequently exhibiting the same relation 
in their dimensions a^t’.iose two preceding rhomboids (1), accord¬ 
ing to the order in which they were named, as l^ig, 4. PI. VIII, 

1 5. Ea'prcssion of the proportion between the two rhomboids^ 
by means of their aarrs. —To give the foregoing })roportions a 
more convenient expression, sup}K)se the liorizontal projections 
of the rhomboids, or the sides of those ]irojections, to be equal, 
the axis of the new rhomboid (12) will then become equal to 
halfiX^c axis of the original rhomboid. It follows, that, if two 
rhomlmds produce parallel edges if combination with each others 
the a,vis of the one must be half that of the other, the korinontal 
projections being erpuil. This is merely the proportion between 
the two rhomboids, expressed by their axes, on the sujijKisition 
of etjual horizontal projections. The absolute dimensions of the 
rhomboids must be such, that both together may be capable 
of contributing to bound the solid. 

16. That proportion universal. —On each of the rhom¬ 
boids formed by the foregoing process (12), the same pnxiesa 
may agmn be repeated. A new rhomboid in its turn will result, 
whose axis, if the horizontal }>r(>jcctions are equal, being half 
the axis of the rhomboid iminediately preceding, wall conse^ 
qucntly be fitted to produce parallel edges of combination with it, 

17. Inversion of the process. —The process (12.) may be in¬ 
verted. Draw the diagonals: through every two oblique and 
one horizontal diagonal, extend euttin<^ planes, and deduct the 
portions which lie without them. The remainder, the part in¬ 
closed within the cutting planes, will likewise be a rhomboid. 

18. Proportions of the new rlwmpoul. —The axes of both 
these rhomljoids arc ecjiial. The horizontal projection of the 
new rhomboid is the fourth part of the horizontal proj6cllon be¬ 
longing to the original rhomboid ; the sides of the former are 
equal to half those of the latter; and consequently, when th^ 
horizontal projections arc considered etpial^ the axis of the se¬ 
condary will be double that of the original rlutinboid, 

19. This proportion is likewise universal. —This process 
may be continued indefinitely (16); and of all the rhomboids 
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that result from it, any two fcJi’^wing in immediate ^’ccession 
will always exhibit such mutual j^oportions, as to nroduce pa¬ 
rallel edges of combination with each other. i 

20. Series according to the pcrceer^^ 2.—All those rhom¬ 
boids which are produced by a given op^tion (that of 12, 17, 
or both,) are consequently subject to the general law, 
their horizontal piryection being equal, their axes must increase 
or diminish as the powers of'the number *2.. These axes, tliere- 
fore, follow each other in a geometrical progression, and tlie 
rhomboids constitute a series, which may be developed out of 
any given member, and expanded indefinitely on both sides. 

21. Designation of the scries. —Let the fundamental rhom¬ 
boid be designated by r ; the next more acute one, obtained 
from the second process (17), by r -f-1, so that this expression 
may point out the rhomboid's place, or its distance from r ; tlie 
next more obtuse one, obtmned from the first process (12), 
by r — 1, so that by this means the distance or the position, 
with regard to r, may in like manner be expressed; and the rest 
in a similar mode; then if the axis of r is put = T, the first of 
the three following lines will represent the series of rhomboids, 
the second their axis, and the third those {X)wers of 2 by whicJi 
they are expres.sed, 

- - - r —15 . r — 2 . r — 1. ?*. r -p 1 . ?• -)- 2. r -f 3 - - - 
J . I . 4 . 1: 2 . 4. 8 . 

2-3. 2-2. 2-1. 2-«. 2^ 2^. 2^ 

22. Limits. —These progressions may be prolonged on both 
sides iis far as we please (16. 19.) The horizontal projections 
being equal, the axes by this means perpetually augment on the 
one hand, and perpetually diminish on the other. If they be¬ 
come infinitely small, the rhomboids are converted into regular 
six-sided prisms, the one V)f which has an axis infinitely great, 
the other an axis infinitely small. These prisms are named the 
limits to the series-of rhomboids ; their designation is r oo : 


and hence within its limits the series is 

r — 00 -?• -— 1 . r. ?• -j- 1.- ?■ -P « 

llase of the regular Rhomboid Unlimited :*e- 

six-sided prism. whose axi.> gular six-sided 

= 1. prism. 
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*23. limits by themselves jfiot in nature. of infinite 
dimensi<M»s are not exhibited by nature. The limits appear, 
therefore, l^nly in combinations. The complctg regular six-sid¬ 
ed prism, al' displayed in nature, is a combination of" both limit¬ 
ing forms. 

24. Cmfirmaticm*^ ixpcrlment. —Nature oonfinns the law 
of this rhomboidal series within its limits in all minerals that as¬ 
sume sucli form.s. In cglcareons-spar, ol’ which all the figures in 
PI. VIII. are varieties, let P Fig. 2. bo represented by r; that is 
to say, by the rhomboid which constitutes the basis of derivation, 
and whose axis has been put = 1; then is —r —• 1, Fig. 3.; 

Fig. 5.; w = r-f- 2, Fig. 6. All these rhomboids have 
pretty exactly the dimensions which they would have if calculated 
according to the foregoing proportions from tlie rhomboid P, es¬ 
timated = 104° 28'. If, in place of that number, we employ 
105° 5', the result of numerous measurements instituted for this 
purpose, the dimensions of the derived rhomboids calculated upon 
this supposition agree still more exactly with nature, c (Fig. 7.) 
PI. VIII.) is'=: r 4- 00 in combination with o = r — oo. Again, 
in tmrmaline, let P be = r; then is w = r-—1; o = r-|-l; r (of 
the figure) = r -f 2; I and /' = r -f oo, and Tc~r — oo . In 
chahasicy let P be — r; then is n = r — 1; r (of the figure) 
— 1. In dioptase, P does not appear as a crystal, but 
merely as a cleavage form. If^ P is made = r ; tlien is r (of 
the figure) = r -f 1: s in this species is not r -f ooj as what 
follows (29.) will shew. In red silver, let P be = r; then 
isxzrr — 1; sz=:r — 2; ^ort=:r4-l; k and o=:r-f oo and 
r — 00 ; w is not r -f oo, (29.), but of thot same nature with s in 
dioptase. In iron-glance, let P l>e = r; then is sz=.r — 2, 
(r — 1 and r -f 1 exist in nature, but are not noticed by Haiiy). 
Lastly, in stdphaie of iron, let P be = r; then is r (of the fi¬ 
gure) = r-—1; o = r-fl; and « = r — oo. Besides these ex¬ 
amples, nature affords many other proofs in favour of* this se¬ 
ries : they are not contained in the figures of the Traite; hence 
A = r -f 3 belongs to our Fig. 1. Plate VIII ♦ 


• All the figures in the text not referred to in our Plate VIII. are to be found 
in H)U>*a Mineralogy. 
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25. Prindpnlandaccompanyih^serirft .—In difFercnt^lnerals, 
particularly in calcareous-spar, several rhomlwids appear, which 
arc not included-in the preceding scries, (20. 23.) jThey still, 
however, follow the same general law. We obtain them by 
multiplying the axis of any term in that se^cs by 5, % J. From 
this process, three series of rhomboids arise; of which that having 
1 for its co-efficient is named the /rr.9^ that having '} the second, 
and that having J the ifi?rd ncrompampfiff series, in relation to 
the original, which is called the principal series. The terms of 
the accompanying series are capable of being found by a de¬ 
duction similar to that used in the principal series; but the nar¬ 
rowness of our limits will not allow us to exemplify this method. 
One instance of a single term in an accompanying series is s. 
Fig. 6. Plate xxiii. Haiiy. 

26. Isosceles .nx-dded pijramid ^.—Suppose Fig. 8. PI. VIII. 
to represent a crystalline form proceeding from iron-glance. If 
the faces P are enlarged till they comprehend the entire solid, 
the figure will be changed into a rhomboid. If the faces n are 
enlarged till they likewise completely include the whole solid, we 
obtain an isosceles six-sided piframid. Fig. 0. PI. VIII. 

27. Proportions to the riMmboid .—The faces of the pyramid 
uniting with those of the rhomboid, produce parallel edges of 
combination. The particular relation of the pyramid to the 
rhomboid, upon which this parallelism depends, is, that the ho¬ 
rizontal projections being equal, the axis of the pyramid is to that 
of the rhomboid as ^ to 1. 

28. Series of isosceles six-tided pyramids .—Whenever the 
axes of two such forms ^are found in the requisite proportions, 
those forms arc always capable of producing parallel edges of 
combination : their absolute dimensions may be what they will, 
provided only they arc both fitted to take a share in filling up 
the solid. Of an isosceles six-sided pyramid, which produces 
parallel edges of combination with a rhontboid in the manner 
just explained (26.), wo say that it dependt upon that rhomboid. 
Hence, upon any given rhomboid, there always depends an iso¬ 
sceles six-sided pyjramld; and upon any principal scries of rhom¬ 
boids, a .teries of such pyramids, ])roceeding aepording to the 
law of the rhomboids, (20.—22.) Any isosceles six-sided py- 

1 
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dependent on the accompanying series^ (S5.), are as yet 
unknoTvn. 

29 . T^^eir L£«»ito.~On rhomboids of infinitely great or infi¬ 
nitely smi^li axes, there depend, in like manner, isosceles six-aded 
pyramids of infinitely great or infinitely small axes. They also 
are regular six-sid6d prisms, distinguished from the preceding 
by their difierent position in combinations. These prisms con¬ 
stitute, moreover, the limits of the isosceles six-sided pyramids. 

30. Dt~rhomhoid .—Bisect those edges of the rhoml^id which 
do not meet the axis. Connect the points of bisection and the 
summit.s of the rhomboid by straight lines, and through these 
lines, extend cutting planes which may take away from the rhom¬ 
boid segments, such aafkl, Fig. 10. PI. VIII. The remainder 
will be an isosceles six-sided pyramid, represented in Fig. 9. 
PI* VIII. This pyramid must not be confounded with the pre- 
ceding (26.), because it has not the same proportions to the rhom- 
lioid from which it originates. If we suppose that a rhomboid, 
as Fig. 10. combines with itself in a position different by 60®, the 
pyramid will in like manner originate from this union. The fi¬ 
gure, in consequence of its origin, is therefore not a simple form; 
but as it manifests in all resjiects the same relations as the simple 
rhomboid, it will henceforth be named a di-rhomboid. 

81. L'xami/les.—In calcareous-spar, 5 (Fig. 11. PI. VIII.) is an 
isosceles six-sided pyramid. IJ these pyramids are designated 
generally by p + n, and hence that one which depends upon 
P = r, by;;; irj)on r -}-1, by;; -f 1, and so on; then is S =;? -p 2; 
in other v ortl.'*, it depends upon the rhomboid r -f- 2, which is 
marked by Va. In apatite, let lie a di-rhomlx)id (80.) = r; 
then i.s .r =;; r=p — 1. In quarts, let s be = r; then is P 
and 5 ;=;; — 1; TO=;;-f-l. In corundum, (Tableau Compa- 
h’t P be = z;; then is r (of the figure) =p; h=p-i-l. 
In emerald, let j be = r; then 1 / = pj and < =p — 1. In red 
silver, let P be = r; then is w —p, and r (of the figure-f-1. 
In sulphate oj iron, let P be = r; then is js: = p. Examples of a 
six-sided prism forming the limits of the pyramid are to be seen 
in u of the calcareous-spar, m of the apatite, r of the quartz, 9 
of the corundum, z of the iron-glance, n of the red silver, and 
s ofilhe sulphate of iron. 

32. Scalene six-sided pyramids.—d-tci any rhomboid be placed 
,*VOI.. III. NO. 5. JULY 1820. r 
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in an upright position. Produt^ the axis, to any di^nee,* 
equally on both sides of the summits* From the comers of the 
iliomlxiid, draw straight lines to the extremities of the produced 
axis, through every contiguous pair of those lines, apd the in¬ 
termediate edge of the rhomboid, let planes be extended, tlie 
solid which those, planes include will be a ssilme sioj-s^d py~ 
remidf (Fig. 12. PI. YIII.) In this pyramid, the edges which 
do not meet at the summit, occupy the same posidon os the cor¬ 
responding edges of the rhomboid; they are hence named rhom- 
boided edges; the others pyramided or cuds edges. Of a scalene 
six-^ed pyramid, whose rhomboidal edges agree in dtuation 
with the sxune edges of a rhomboid, we say that,it is derived 
from the rhomboid, or dqjends upon it. 

S8. Their proportions to the rhomboids: Their designation, 
—Nature presents no scalene-pyramids, but such as are capable 
of uniting among themselves, or with other forms derived from 
the rhomboid, to produce symmetrical combinations. We obtain 
pyramids of this sort, if the axis of the rhomboid from which 
they are derived (32.) is in the first place doubled; in the second 
tripled ; and in the ^hird place quintupled. A pyramid obtain¬ 
ed by doubling the axis is called a primary ; by tripling it, a 
secondary ; and by quintupling it, a ternary pyramid. Prima¬ 
ry pyramids of this species are designated by {p + n)' ; secon¬ 
dary pyramids by (p + n)" ; ternary by (p + n)'" : so that the 
primary pyramid depending on r would be marked (p)' ; the 
secmidary (p)" ; the ternary (p)'" '■ the primary pyramid de¬ 
pending on r 4- 2 *would be marked (p -j- 2)'; the secondary 
\p 4- 2)"; the ternary, {p 2)"'. ^ 

34. Scries of scalene Siar-sided Pyramids.-—Upon any given 
rhomboid of the prindpal series, therefore, depend three scalene 
rix-rided pyramids: upon that series itself, three pyramidal se¬ 
ries, which proceed according to the law followed by the series 
of riunnboids; that is to say, their axes increase or diminish as 
the powers of 2, the horizontal projections being equal. 

35. 'Differmt general series of such Pyramids, and seme, of 
their Properdes. —Among themselves, these pyramids exhibit a 
particular series, * the general expression fur which >vill be 

^ (p il® + if the general expres¬ 
sion for the p}Tamids be (^ -f-and m signify the charac- 
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ters^", It is a pixjperty of this series, that any two conseti* 
cutive members, such as (j?-f 1)" and (j? -f 2 )', or (p + Sy 
and (p produce with each other parlhlel edges of com¬ 

bination, as r and ar. Fig. 13. PI. VIII., in calcareous>spar. If 
P (Fig. 13.) is pu) = r; then is r (of the figure) dk (p)'' and 
a? = (jp -ih 1)'; that is to say, the former is a secondary pyra¬ 
mid, depending on the rhomboid P = r, the latter a primary 
pyramid of the rhontboid fz=.T-^ 1 (32). Another property 
of the series is, that if any two of its terms are distant from each 
other by 5, or 11, or 17, or generally by 6w — 1 terms (n be¬ 
ing any whole number) ; the edges of combination belon^ng to 
those two are horizontal, when the combination itself is placed 
in an upright position. In the example presented by Fig. 48, 
PI. xxvii. Ilaiiy, where r and t are pyramids of this sort; r (ok 
the figure) is = (jt?)", and t — (p — 2) ; so that « = 1; and 
in the general series, five terms are wanting between the pair con¬ 
nected together. 

36. Examples. —The following minerals afford proof tliat 

such series of pyramids actually exist. Calcareous-spar, ( p —2)", 
t. Fig. 48.; ( py (Monteiro in the Journal des Mhies) ; ( p)"» 
r. Fig. 12. PI. VIII.; Fig. 22.; (p + 1)', .r, Fig. 42.; 

(/> -t-1)", b Fig. 1. PI. VIII.; (p + 2)' (Haiiy, in the Journal 
des Mines). Tourmaline, ( 2 * —1"), x. Fig. i23. PI. Ui.; (p)” 
(Haiiy in t. iii. des Awnales du^Museum) ; (/>)"'» w, Fig. 124. 
Emerald, (p —2)"' (Rotni de f Isle, tab.^v. 2nde suite. Fig. 103.) 
Red silver, (p _2)", t. Fig. 13. PI. Ixiv. (like several in this spe¬ 

cies not accurately drawn); (py'tK ^ig. 14. Iron-giance, 
(p — 2)"' lies between P and n. Fig. 8. PI. VIII.; it is found 
in the collection of the Institute. 

37 . Scalene six-sided Pyramids the accompanying Series.—^ 
The rhomboids of the accompanying keries have, in like man¬ 
ner, their scalene .six-sided pyramids, which depend u{x»i them, 
but which do not follow tlie same laws as the pyramids of the 
principal series. They seldom appear in nature. We pass 
t^H^ by at present, for the sake of brevity. 

38. Transverse section the scalene six-sided pyramid.——A. 
sectiorf perjplndicular to the scalene six-sided j>yramid’s axis, and 
meeting the rhomboidal edges (32.), is called a transverse sec¬ 
tion. This transverse section is in the form of an irregular duo- 

whose angles are unchangeable, at what point soever 
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the section may pass through the axis, but whose sides become 
equal when it passes through the middle point of that axis. A 
simple geometric^ construction shews that the ang],es of the 
transverse section depend ivpon the ruHo existing between the 
axis of the pyramid, and that of the rhomboid from which 
it originates ; and hence that all such pyramids as have axes in 
diis ratio, give the same transverse section ^ alj primary pyra- 
nuds, therefore, have one common transvei^se section; all secon¬ 
dary pyramids in like manner, and all ternary pyramids: but 
the transverse section of primary pyramids is different from 
the transverse section of primary pyramids, and that again 
from the transverse section of third pyramids. 

S9. Limits of their Series.—The regular six-sided prism has 
already been considered as a rhomboid with an axis infinitely 
great (22). The question now arises: What will be the condi¬ 
tion of a primary, secondary, or ternary pyramid, originating 
from a rhomboid with an axis infinitely great ? Draw two sec¬ 
tions perpendicular to the axis of a pyramid, and so as to pass 
through the extreme points 6f the rhomboidal edges. The sur¬ 
faces of these sections will be irregular hexagons, whose angles 
have a fixetl relation to those of the transverse section. Exa¬ 
mine now that segment of the pyramid comprised between the 
two sections just drawn. Its length, or altitude, is one-third of 
the axis of that rhomboid from** which the pyramid is derived. 
Hence if the rhomboid’s axis be infinite, the altitude of this seg¬ 
ment must likewise be infinite. 

Besides those two ^ faces, which are perpendicular to the 
axis, this segment is bounded by twelve scalene triangles. In 
proportion as the ratio of the rhomboid’s axis to the side of its 
horizontal projection augments, so much the nearer will two of 
the angles in each triangle approach to 180°,—the third to 0°: 
and when the rhomboid’s axis, in comparison with the side of 
its horizontal projection, becomes infinite, and the riiomboid 
thus changes into a regular six-sided prism, then tlie bounds 
arc reached, the triangles become unlimited parallelogram.'^,' av'd 
the middle segraeat of the pyramid becomes an unlimited irre- 
gular twelve-sided prism. This prism will have founts base the 
transverse section of the primary pyramid, if the middle seg¬ 
ment in question belongs to a primary pyramid; the transverse 
Election of the secondary wdum that segment belongs to a secutr^ 
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^ry pyramid; and the tranSverse section of a ternary, when to 
a ternary pyramid. The rhomboid, with its axis infinitely 
great, thfit is to say, the regular six-sided pijsm constituting the 
limit of the rhomboidal series, has thus dependent on it three 
scalene six-sided pyramids, also with axes infinitely great, of 
which 6ne is a primary, the next a secondary, the last a ter- 
natyr; and which, therefore, assume the appearance of irregular 
twelve-sided prisms^ each dependent on its appropriate trans¬ 
verse section. These prisms are the limits of the scalene six- 
sided pyralnids. It is observable that the regular six-sided 
prisms, which form the limits of the isosceles pyramids (29.), have 
no twelve^sided prisms of this sort: hence these prisms appear 
in corilbinations, only in one and the same position. 

40. Examples ef the Limits. —These prisms which, like all 
forms having one of their dimensions unlimited, can only appear 
in combinations, are exemplified by nature, in tourmalins, in 
emerald', some of their faces arc found even in caleareom- 
spar. In tourmaline, the prism, which depends on the secon¬ 
dary pyramid, is designated by h, the general expression for 
these prisms is (p + oo )”*, where m as above (35.), signifies the 
characters ", 

41. Mathematical hasistf the symmetryof Comhinatkms. —On 
glancing back over the ground we have passed, one is astonished at 
the multitude and variety of forms which, witli an extremely small 
expcnce of mathematics, may be deduced from a given rhomboid, 
and submitted to very simple laws; yet the whole compass of 
this subject is still far from exhausted, and many remarkable 
phenomena relating to it have been \)mitted for want of room 
(37.) Nature combines these forms in crystalline figures. 
From their dependance upon each other, and from the propor¬ 
tions in which they mutually s^and, we may comprehend 
that all such combinations must possess the higlu’st degree of 
regularity admitted by their simple figures, and 'therefore be 
completely symmetrical (3.) At the present stage of the in- 
qairyi nothing is better calculated for giving a palpable repre¬ 
sentation of this symmetry, than to study^the crystallizations of 
cAlcareous-spar; and nc^hing for exciting a greater interest 
about that study, than to consider how simple the propcH-tionA 
are on which nature has founded that symmetry. 
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42. Some Applicatims. Divis'umof Combmatims. —The/iSrst 
application of the doctrines now explained respecting crystallisa¬ 
tion, is shewn in the easy and accurate division of combinations. 
Fig. 4. Plate VIII. represents a combination of two rhom¬ 
boids. The parallelism of their edges of combination shews, 
that they form two immediately adjacent members of tJie same 
scries. Hence, if we know the dimensions of the one, we shall 
also know those of the other, and the raagni<^ude of the edges of 
combination likewise. Fig. 13. PI. VIII. is a combination of two 
rhomboids and two scalene six-sided pyramids. As the rhom- 
l)oids produce parallel edges of combination with each other, they 
must form two consecutive terms of t?ie same scries :y'js the more 
acute. And since the faces of the pyramids in like manner pro¬ 
duce parallel edges of combination with each other, those pyramids 
must also form two consecutive terms of the preceding sc¬ 

ries (35). Again the edges of combination betweeny and ir, Fig. 
13. PI. VIII. are parallel to the edges of the rhomboidy,* and 
the edges of combination between P and ?■, to the edges of the 
rhomlwid P. The former pyramid, consequently, depends on 
the rhomboid y the latter on the rhomboid P (32). If, there¬ 
fore, we can discover that r is a secondary, or x a primary py¬ 
ramid, which, after some acquaintance with these forms has 
been gained, may lie decided by the eye itself; and if we know 
the dimensions of one rhomboid, P for exampJe; from these da¬ 
ta wc are enabled to find every dimension of the whole com- 
Iiination. Fig. 1. I’l. VTII. repre.scnts a combination of nine 
simple forms. TJie edges between g and i are jiarallel to those 
between t and P, to tho oblique diagonals of gy and also to 
the axis-edges of P. Let P = r; then is g=r—-\. The 
edges between P and f are parallel to each other, to the axis- 
edges of y, and to the diagonals of P. Whence y is = r -f 1. 
The edges between f and vi stand in a similar relation; conse¬ 
quently ni is = r + 2. Put farther, the edges between to, a 
and h are parallel; consequently h is = r -f- 3. Hence the 
rhomboids included in this combination form five consecuty"e 
lernis of one series. Moreover, the edges betv^een x and f be¬ 
ing parallel to the axis-edges of /j a; is a scalene six-sided pyra¬ 
mid depending ony that is, on r -f I ; and the edges between 
jt and a being parallel to those lietween x and y and tlictefore 
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to the axis-edges of/ ; a is likewise a..scalene six-saded pyramid 
depending on,/ or r -f 1. Conceive the laces of P and ^ to be 
enlarged <111 they intersect; the lines of theii^intersection are pa¬ 
rallel to the axis-edges of P, &c.; and y is therefore a scalene 
idx-sided pyramid depending oh P. To find the proportions 
which these pyramids bear to each other, and to the rhomboids, 
the following con^derations are sufficient. The edges formed 
between a and ?/ are parallel to those between ^ and m. The 
edges between y and m are parallel to the oblique diagonals of 
7 n, and consequently to each other. Hence the edges between 
a and ^ are parallel to the obtuse axis-edges of 3 ^, and to the 
acute ones of a. The edges between x and are likewise pa¬ 
rallel to each other. (It is necessary to consider two of such a 
kind as have the horizontal edge formed by/and b lying between 
them). Therefore x, y and a are three consecutive members 
in a series of scalene six-sided pyramids (35). If in the preced- 
ing general expression, we put n = 1 , n = 0 , w = -p 1 , and so 
on, we shall obtain (p — 1 )'", (p)", (p-pV), (p)"', (p + 1 )*, 
(p-p 2)', (p-pl)'", (p + 2)", (p + 3)'. Out of these, three 
consecutive terms must be chosen, such that p-pl may appear 
twice, and p once ; in other words, that two pyramids may re¬ 
sult depending on r -p V, and one on r. The proper terms are 
(P + 1)'» ip)" and (P + I)''- Hence a? is = (p + 1)'; p = 
and a = (p -J- 1 )'*. The jlyramid t remains undetermined. 
But if the combination included (p)'', whose more acute pyra¬ 
midal edges have the same position as the oblique diagonals of 
f ; this particular figure would produce horizontal edges of com¬ 
bination with t\ t therefore muft either be (p — 2)'’ or 
(p — 4)'' — (35), because in that case the parallel edges of 
combination appear for the first time. Now’, could w’c discover 
the magnitude of any edge belonging to this figure,—of the iio- 
rizontal edge, for instance, between h and,/ which cosily admits 
of measurement by the French goniometer; or, knowing the mi¬ 
neral to l)e calcareous-spar, could we remark that F is parallel 
" to ihe form of the cleavage,—we should then know every thing 
necessary for computing any required dimension of this cry¬ 
stal. 

% 

43. Designatio n of Simple Forms and Comlnnat\ons.~-Om' 
^second application is an easy and clear mode of designating 
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simple forms and combinations, without being compelled to have 
recourse to ])lates for explanation. i\s all tliat we have hitherto 
been examining, fe derived from the principal scrlcs^of rhom¬ 
boids, we must select some member of that scries to be the basis 
of designation. It is most natural to chooso^that term accord¬ 
ing to which the cleavage is detennined In calcareous-spar, 
this is P, Fig. 12 . PI. YIIT. Let us designate this species by ?•, 
then is g (Fig. 8 . PI. VIII.) = r — 1; f (Fig. 5. PI. VIII.) 
= r-f 1; m (Fig. 6 . PI. VII I.) = r-H ; r (Fig. 12. PI. VIII.) 
= (/')"; -ff-) = (?)"' ? (Fig. 42. H.) =r ( 7 ; -I- I)'; 

< (Fig. 48.) — ( 7 ? — 2 )"; c (Fig. 12 .) — 7 - 4 - cx; o (Fig. hi.) 
— r — X; ii (Fig. 10.) — 77 -f- x, &c. II it is recpiireo to desig¬ 
nate eomblnations, the signs of the simple forms are placed toge¬ 
ther in the same order as the terms ol‘ the .several .se.ies- The li¬ 
mits stand last. Fig. 7 . IM.VIII.i'or ex.i«nplc, is marked o> / ./-pi; 
Fig. JO. — r.n -f- X ; Fig. 11. = ?•.(//)"; Fig. 12 . r-f x ; 
Fig. 7. PI. \ III. r -f- X. /•— X ; Fig. 26. . r. ( 77 )". x ; 
Fig. 85. —/•—1 . V 77 )". /- -f c , Fig. 46. = 7 -. r-r i.. ( 77 ) . tp-pl)'; 
Fig. 50. = r — 1. 7 - -f- 1. (y 7 — 2.)". (//) . /■ -f- x ; Fip-. 1. 
PI*. V II I. = 7 — 1 . /-. /• -i- I . 7 -p 2.7- -p h . (y/ — 2) . ( 7 / -P 1 )'- 
( 77 )"'. ( 77 -pl) ". I'his mode oi‘ designation has the advantage' 
not only of re])u^senting all the slnipu ihnns which enter into 
the combination., but also of espn-ssing their nuilual ])roj«)]'- 
tions; so that ujion tinding merdlv tJie dimensions of a single 
form, a calculation may immediately he grounded 011 it. 

44. Four-sided Pyrn 'rids, zeif/i stjnuri' bases. Their Series and 
Limits .—Besides the J’orms ahc'ady noticed, no cither can he cle- 

e 

YwvAjrom the rhomboid. Hence, no other is capable of entering 
•hito combination zviih the rhomboid^ or rcith any form derived from 
it. If, however, wc take n four-sided pyramid., having a sepiarc 
base. Fig. 14. FI, VIII., and tirat it as described, (in 12. and 17.) 
wc shall obtain a seric's of four-.sided ])yramids with scpiare ba.ses, 
wdiich will proceed aeeorcling to the powcTS of ^/2, and whose 
limits will be rectangular four-sided prisms. As the horl/ontAl 
projections of two consecutive pyramids are not parallcd toa-ach 
other, these privsms must be regarded as in two different pisi- 
tions. 

45. Fd'arnples. —Nature dcinonstrates the existence of this 
series Avithin its limits, in the ease o(‘ /ireon, ^J’nngsten, Vesu- 
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vian, Tinstone, Yt'llow Lead, Uran-Mica, Rutile, Anatase, and 
others. 

46. Accompanying Series. —l}])on this series* depends also an 
accompanyitig series of four-sided pyramids, with square bases: 

its eo-effioienl is Su])p()sin^ the horizontal projections to 

he* equal, the axis of a niciiiber in the princi]ial series is to the 
axis of a nieniber in the aeconq)anylng series as 2>/2:3. If 
r (I 11. I’l. N'lII.) is pul —p, then is v (Fi^‘. 15. PI. VIII.) 
rr or + 6 ; SO that tlie ])rin<‘ipal series is denoted by p n\ the 
a» eonn'iuiyuif.; series by or -f- n. If r (I’l. xlvii. Fii)-. 70.) is put 
tiien is V (Fi^-. TJj.) r — Jj. 

47. Sci/lt i‘,' ■ fii — If in Fii'. 183.—185. 

(PI. Ivw ■ ‘''1 hins an* • .ii;ed !l ih-'v alone eoinpre- 
hend the \\ lii >n- ^ilid, a scalcue right-,sid; d pyrmnld results. Three 
pMuiiKisoi tifi, kirn! depend iqn u n h tour-sided one t\ith 
..i .sijiiaii haH.in. e principal , ."h- • 'd the axes of the former 
are to thos<. .)| the latt-r as 3 ; i, 4- - 1, > 1. In the order here 

assi^'ued lo the, like the six-sioed ^yrainitls formerlv mentioned 
(33.), they ar"-'.i.iufl 1 he ve. , V/ iyodiernarij. Idle 

mamu‘r in wl'iJi lliesi, eiiihi-^'di d ])\ i • Viicis originate from the 
hiur-sidetl pyramids, cannot ‘k‘ here d ‘lojied lin* want of 
riKnn. 


48. Their Series. —3'hrei“ seiac'^ t;i [> '•'nnuL, therefore, the 
series of primary, of* secondary, and . lei :,ary pyramids, dt“- 
j)end upon iJie principal series ol (lair-'^ided pyramids witli 
square base.s. These three .seiies presint amon«; themselves a 
general series, the expression i’or vv^hich will be (y^ F n)"\ 
(y^ F w-f- 1 )", (p + ?/,-j- 2 )', the general exjiression of these 
pyramids (34.) being (y; + ;^)™. This general series jKisse.sses 
properties analogous to those of the series of scalene six-sided 
pyramids. 

49. Z»i 77 zi< 5 .-T-'J'hc limits which bound this single .series of 
eiglit-sided pyramids (45.) are laght-slded jinsms, liaving thy 
same unequal angles as the transverse section ol’ the jvyramid 
to which they belong. Since the horizontal <j)rojections of two 
consecutive four-sided square-b.ised pyramitls occupy different 
})laces, the.se prisms must be considered as liaving ric’o different 
positions (39). 
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50. Examples.-^'SaXwvQ displays the existence and the li¬ 

mits of this series of '’ight^sided pyramids in the following ex¬ 
amples. In Fig. 14. and 15. FI. VIII. let F he —p ; then 

is j? = (/?)', that is to say, the simple form that arises from aug¬ 
menting the faces /■ is the primary sc*alene ^‘ight-sided pyramid, 
originating from the four-sided scpiare-hased one, designated by 
F; and the axis ol’ the former is consequently (‘(pial to three times 
that of the latter. In this same mineral are likewise found (^;)" 
and (jn)"'; as the Institute's collection exemplifies. In Vcfnanan^ 
let 0 be =:p ; then is :: = [p — 1 )'; .y = (p)'; x = (p)" ; and 
1t—{p-\- cx)', or h is the eight-sided ])rism with unequal 
angles, which forms the limit of the first scalene eight-sided 
pyramid. In Tinstone, ]cX. o bc=^; then i.s :: = (^p)"'•, rz=: 
(yi-fx)'". In the Transactions of the Giological Society, 
(Vol. ii. PI. 15. scq.) the fifth modification is =: (y; 4 - ao). Haiiv, 
in the Tahlrnn Comparatif, p. itOH, describes tin* same form in 
Rvtile, and marks it by h, (Tab. ii. Fig. 31.) In yelloio lead- 
spar also, wc find {p -|- oc.)"' marked by r. 

51. Summary of these Forms ami Combinations. —What¬ 
ever was above establi.shcd (41.—43.) respecting those forms 
which originate in rhomboids, may also be applied to those 
forms which originated in four-sided s(|uare-based pyramid.s. 
The remarkable analogy which exists in all points betwt'cn the 
one class and the other, contnb*\'t('s not a little to augment the 
interest arl.sing from the study of both. The latter, like the 
former, constitute amojig themselves a group, and produce 
symmetrical combinatjons, into rchieh tiny admit nothing that 
cannot he derived froin the fundamental form, in the mode al¬ 
ready explained. 

52. Four-sided Pyramids rcith oblique Bases. Their Li¬ 
mits and Series. —A sii\iilur group will result, if, with some 
very slight alterations, we aj)])ly the process of derivation, ex¬ 
plained al>ove, ( 12 . and 17.), to a four-sided pyramid with an 
oblique base, like Fig. 1. FI. Ixii., or such as would originate 
from augmenting the face's o, (FI. xliv. Fig. 37.) From that 
operation several'scries of i'our-sided obliquc-ba.sed j)yrainids 
arise; in some of which the transverse section at right ajigles 
to the axis, is similar to the transverse section of the original 
pyramid, in others not ; o and s (FI. xliv. Fig. 42.) present 
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examples of tlic foniicr ease, o and x of the latter. The limits 
of tlic«c series arc oblitpie-an^led four-sided prisms, whose axis, 
it the pyramid is in its upright jxteitioii, are vcifical, Jis M and 
I in the figure referred to. lly this derivation, liowevcr, we 
also obtain prisms, whose axes (the fundamental oblique-hased 
four-sided prism being in its upright position,) lie horizontally^ 
and arc parallel to the diagonals of the ob]i(pie-base, as Fig. 6. 
and 9. n, Ixli., or as and o. Fig. llii. PI. xxxv. When 
one of their angles becomes 180", these ])risms liave the pro¬ 
perty of changing into parallel planes, as is repre.sented by .v, 
Fig. IK). PL xxxv. and by s and /r, Fig. 118. PL xxxvi. in hea- 
vy-sj)ar. If the faces ol’ these prisms aj)pear in combination 
A\ith each other, they produce a redavgitlar ll>iir-sided pri.sni, 
Avhich, a.s such, that is to say, \iewed from the extremities in 
the direction of its axis, must be regarilcd as a combination. 
From the union of two horizontal prisms, a form results which 
• -me crystallographers liave named a fbur-sidetl jnramid, w'ilh 
/(/ longush rccfaiigii/ar ha.sc, (Fig. PL Ixix.) 

50. Great variety in tin Frojiartionx. —Whatever A\as above 
established respecting the rhomboid and pyramid with square 
base, may in like manner be establi.shcd with regard to such 
foi'ins as arc* deiivcd from the four-sided jiyramid with an ob- 
li({ue ba.se. The only ciremnstance desetning notice at jiresent 
is, that, although the difference of figure among the forms dt*- 
rived from the four-sided oblique-based ])yrami(,l, is not so great 
as in the two former case.s (here, indeed, we find nothing but 
four-sided obil<]ue based pyramids and obll<|ue-angled jirisnis); 
tet the variety of the.se forms, in respeqt of their mutual pro- 
})oi tions, stx'ins to be much greater. Nature makes use of'them 
most abumlantly in the mineral kingdom ; nearly a half of all 
the known s])ccies assume these forms. »The ch'avage of mine¬ 
rals has an exact analogy with their outward form, in so far as 
that is regular; and the forms derived from four-sided pyni- 
mids with oblong bases, furnish much striking information 
about the various relations of this propert y ; they w ill diffuse 
still more light over it, when thc'v have becu examined in a 
niorc stHct and complete manner than has yet happened. 

54. Hexahedron, and the Forms that re.sidt from it. —A mul¬ 
titude of forms yet remain which are not ctiiineitcd with anv of 
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the preceding. Such are those that possess the greatest, some¬ 
times even a geometrical regularity in their simple forms, and 
the highest de^ee of symmetry in their combinations. They 
can all be derived from the hexahedron (cube), by placing it 
upright, and considering the p>sition of a ^moveable j)lane with 
regard to its faces and edges. Forms of this sort never assum- 
ihg infinite directions, have no lirtiit like the preceding. Some 
of them, however, have constant dimensions, while the dimen¬ 
sions of others arc variable. Tlie former may be viewed as 
limits of the latter. 

55. Their kinds nnd differences .—The forms now under 
consideration are, 1. Tlie hexahedron ; 2. The (x;tahedron, in¬ 
cluding the tetrahedron; 3. The dodecahedron; 4. The icosile- 
trahedron. TJie first two have neither variable dimensions nor 
different species, the rest have both these properties. The spe¬ 
cies belonging: to the dodecahedron are the rhomhnidal dodecahe- 
dron, (whose tlimcnsions are constant,) and the penhigonal (f(> 
decahedron, of which sort we already know several that differ in 
their dimensions. The species included under the icositetrahe- 
dron, are the trigonal and the tetragonal icositetrahedron. The 
first results from enlarging the faces I, Fig. 37., in lead-glance; 
it is bounded by twenty-four ecjual and similar isosceles tri- 
migles: Those belonging to the other species consist of twenty- 
four quodrilateral-faees^omcof w liich have twoetpial plane angles, 
and give rise to the first subsjtecies of the tetragonal-icositetrahe- 
dron. Two of its Varieties are known, Fig. 191. of Analcime re¬ 
presents the one, the other results fnim enlarging the faces r. 
Fig. 104. of Fleonaste. * The second subspecies of tetragonal-ico- 
sitetrahedfon has not two equal j>lane angles; three of its varieties 
arc known, one of which arises from enlarging the faces f, 
(Fig. 148.) of pyrites, *1110 other from enlarging the faces s or o, 
and n^{Tahleau Cdmparaiif PI. iv. Fig. 60.) of the same mi.^ 
neral. It will be convenient to omit the more extensive of these 
species. 

56. Comhinations. WclUdefinedLimits, separating the Forms 
fiitherto considefed .—The forms that arise from the hexahedron 
protlucc among themselves various (iombinations; but they ad¬ 
mit into them no form, which cither is a rhomboid, or a four~ 
Isided pyramid with a square base, or an oblique four-sided 
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pyramid^ or can be derived Jro'.h any of these figures. And 
since the rhomboid, die four-sided square-based pyramid, and 
tlie four-sided oblique-based pyramid, are forms which cannot 
by any means lx; derived from each other; the Jour groups 
of simple forms as well as their combinations, must each be al¬ 
together distinct from die rest; and hence ari^s a correct and 
natural division of aU jmsslble crystallizations, which promises 
to be of great utility in^such pursuits. 

57. Fundaincntuifoinis and systemsof C7'ystallisathns.-^W p 
call every simple form, from which other simple forms arc dcr 
rived, a fundamental form ; and the class of figures derived 
from that fundamental form, a .system of crystallisations. Hence, 
in the mineral kingdom, tliere ai’e four fuiKlamenta] forms, and 
four systems of crystallisations. 

58. Their Denominations. —Those systems of crystallisations 
might acquire their denomination!; from the fundamental forms 
on which they arc grounded. Upon that jirincijile, they would be. 
named the rhornboidal., the quadrato-pyrarnidal, the rhomlioid- 
[lyramidal, and the hexahedral. It is more convenient, how¬ 
ever, as ^yell as more proper, to alter the denominations of the 
last three, and to call thtf first of them pyramidal^ the second 
pri.srnutie, because it contains so great a multitude of those fi¬ 
gures, anti the third te.ssular. 

59 . Constant and Variable Dimensions of the Fundamental 
Foi'tns. Series of Crystallisations. —Three of our fundamental 
Ibrnis are indeterminate in their dimensions; tlie fourtli, 
the hexahedron, is constant in its dimensions. The dimen¬ 
sions of all deriveil forms dejicnd iqxm those of the lim- 
damental Ibrms; the variations ol' tvhich they follow to their 
limits, in the rhomboidal and pyramidal systems: and in 
the ])rlsmatic. system, to the rectangular four-sitletl prism, 
which remains always the same, how different soever the di¬ 
mensions of the fundamental forms may become. In .any of 
these three systems, if the dimensions of the fundamental form 
arc determined, we obtain from it, by derivation, a train of forms 
having determinate dimensions, among which the general pro¬ 
portions of the system are observed. Whenever the dimensions 
oftthe fundaimaital form are altered, the tfimensions of all such 
forms as result from it <nre altered likewise, without, however, 
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changing the mutual ratios whlfch Uiey bear to each other. The 
groupe that arises from a fundamental form of determinate dimen¬ 
sions is named a series of crystallisatimiSi or a specif scries, be¬ 
cause, as we shall soon see, crystallisations of one and the same 
species are and must l)e members in some such series. 

60. Examples. —If, in the rhomboidal system, r is put = 
105® 5', the special series of calcareous spar results; if r is put 
= 133® 26', the special series of touiiraline results; r = 87° 
gives the special series of iron-glanee, &c. In the pyramidal 
system, p = 124® 12' determines the special series of zinm ; 
p = 129° 30', the special series of vesutian. See. The series of 
crystallisations is, hence, that which determines the system of* 
crystaUisations for a particular case; the system of crystallisa¬ 
tions, on the other hand, is the general expression for all pos¬ 
sible series of crystallisations, which depend upon that system. 
As the fundamental form in the tessular system undergoes no 
alteration in any of its dimensions, ordy one series of crystallisa-* 
lions can have place in that system. 

61. Application, —According to what has already been ad¬ 
vanced, when a newly discovered species of tlie mineral king¬ 
dom is presented to us, we are enabled to fix its system of cry¬ 
stallisations ; and we have already obtained a general represen¬ 
tation of all the forms, with their mutual proportions, which can 
possibly belong to that species; but we arc not in a condition to 
determuie any particular form, if it is not a limiting form, any 
other way than by its dimensions ; though, when one of these 
forms is determined, the dimensions of all the rest may be com¬ 
puted from it with the *.tniost accuracy. The determination of 
any form, from a special series in the first three systems of cry¬ 
stallisations, must be managed hy an immediate and accurate 
measurement. Hence few of them are yet sufficiently deter¬ 
mined. 

62 . Cldtwage shews us the System and the Scries of Crystalli¬ 
sations. —The different series of crystallisations are of the high¬ 
est importance for properly determining the species of minerals, 
the systemsof crystallisations for determining their characteristics. 
And as all minerals do not present themselves in a crystallised 
state, the cleavage comes forward to compensate for the absence 
of crystallisation, because any form of' cleavage, not a limiting 
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fonrmy repreients some member indhe series of crystaUizations be- 
longing to that species, A limiting form, however, determines 
the system of crystallisations, provided it be not a straight four¬ 
sided rectangular prism, in which case the chdide, lying betw’een 
the pyrafnidal, prismatic and tessular systems, must be deter¬ 
mined by the circunjstances. 

63. Determination of the ambiguous case. —When any cleavage 
form is a straight rectangular four-sided prism, though from any 
other quarter the smaftest hint were not given us, by which the 
particular system of crystallisations it belongs to could be deter¬ 
mined, the following simple considerations w'ill be sufficient to fix 
that point, strmght four-sided prism presented to us, may 
be 1. The hexahedron (55.), 2. The limits of the pyramidal sys¬ 
tem (44.), 3. A combination of the limiting forms of tlie prisma¬ 
tic system (52.) If the faces of the cleavage, in regard to tlieir 
completeness and lustre, arc each of a different nature, the form 
comes under the first case. If two faces of the cleavage are of the 

) same, the third of a different nature, then the form must come un¬ 
der the third case. Examine the cleavage in the direction of tlie dia¬ 
gonal. If this, once more, affords a rectangular four-sided prism, 
it indicates the pyramidal system; if it affords an oblique an¬ 
gular four-sided prism, it indicates the prismatic system. When 
all the cleavage faces are of the same nature, the form may come 
under any of the whole three cases. Between the second and 
the third a decision must be made as above. If the additional 
cleavage produces a rectangular four-sided prism, seek to obtain 
the same figure in the direction of another axis. If we obtain 
it, the form is a hexahedron; if we canne^t obtain it, the form is 
the limit of the pyramidal system. ■« 

64. More extensive appUcaimn by Practice. —It is well known 
how far our, judgments of cleavage and cleavage-forms, are ren¬ 
dered easy and certain by a little practi^. To such a degree is 
this the case, that an observer can oflen, with great facUity, de¬ 
termine the form in minerals, which, but for this simple artifice,, 
would scarcely have exhibited to us any traces of regular confer- 
mation. All these and amilar advantages assist us in applying 
the system of crystallisations to the purpose of determining mi¬ 
nerals ; hence they extend its empire to such a degree, that, a& 
experience shews, little can escape it. But, notwithstanding 



176 Mr Dickson (m a Nevj Watcr-Presiiure Ettg'me. 

the universalitv of its applicati<^ nothing can be accomplished 
by means of it alone. To render it elfectual, some otlier charac¬ 
teristics must be combined with it. Concerning these, the fol¬ 
lowing circumstances deserve to be remarked. 

(To be continued.) 


Art. XXIX .—Description of the patent Water-Pressure 

Engine, invented by Mr James Dickson, Engineer. Com¬ 
municated by the Inventor. 

This water-pressure engine, (which is on the principle of the. 
Hydrostatic Paradox), like all other machines that are impelled 
by water, can only be useful where water descends from a higher 
to a lower point. The whole water employed is conveyed in a 
pipe, from the place where it is collected, to the cylinder of the 
engine, and after raising or depressing a piston in it, is carried 
off by another pipe to the place where it is discharged. The height' 
of the fall is reckoned from the surface of the water in the reser¬ 
voir where the pipe that conveys it to the machine is laid, to the 
surface of the water in which the pipe that carries it off is im¬ 
mersed. 

Let us suppose tliat the water is conveyed to the cylinder C, 
Plate VI. Fig. 1. by a continuation of the pipe A, Figr % and 
passes through the stop-cock which is open. Tho stop-cock 
2 being shut, the water ascends the pipe B, enters the cylinder 
by the valve*E, and pressing against the under side of the pis¬ 
ton, raises it through the whole.range of the crank, as shewn in 
Fig. 1. The valves E and G being connected, are now shut, 
and upon the piston commencing its descent, the valves F and 
H, which are also connected, begin to open. The water now 
entering at F, presses ddwn the piston, and the water which jn 
the upward stroke went in at E, is now issuing out by the valve 
H, down the pipe L, through the cock 3, which is open, and 
along tlie pipe M, to the place where it is discharged. .The 
column of water below the cylinder, adds to the height of 
the upper column, ‘by relieving the eduction orifices G and H al¬ 
ternately, of the weight of the atmosjJiere, in proportion to the 
perpendicular length of the column L and M. For, if we sup- 
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•pose, the pipe M continued, (af any slope), and the end of it im- 
^ idersed in water, the surface of which is 34 or more feet perpen¬ 
dicular below H, then, whenever the valve G or H is opened, 
the water Asues into a vacuum, and is therefore totally fr^d from 
the resistance of the atmosphere; therefore the power of the en¬ 
gine must be increjjsed, in the same manner as, if a column equal 
te^hc w^iglit of the atmosphere were added to the column A. 

'flTlt no water majj^ pass along without entering the cylinder, 
one set of valves shuts before the other set opens; and as water 
is nearly incompressible, every time it is stopped, or its course 
suddenly altered, when confined, as in this machine, it would 
give a shock J;o its several parts, and tend to loosen its joints. 
To coiinteract these effects in the upper column, the air-vessel 
O is placed on the })ij)e that leads to the cylinder, as near it as 
convenient; and ^vhen any set of valves is sliut, the water in A 
rushes into O, and condenses the air in it more than the weight 
of the column A at rest would do. Hence, when the next set 
ojiens, the water is pressed out, and a current is also continuing 
to descend along A. The air-vessel P, which is joined to the pipe 
leading from the cylinder, gives to that pipe a more equal cur¬ 
rent than it would have without it; for when one set of valves 
is shut, the column in M would be suspended till the other set 
opens, which would give a concussion to the whole machine. 
Before the machine, therefore, is put in motion, the stop-cock 3 
is shut, and 1 and 2 opened, and the water running into P ex¬ 
pels the air through a small cock, the end of which goes down 
into the top of the vessel about an inch. Let us now suppose 
one set of valves shut, then a current wil^ begin to flow out of P, 
and the air thac was not allowed to get tSut of the top of the vessel, 
will be dilated; consequently, when tlie other set of valves opens, 
the air being expanded beyond what the cohupn M at rest could 
keep it at, water will be drawn in by P, to be given out the 
next time the valves shut. Were air left in the cylinder, either 
in the bottom of the piston, or between the piston and cover, it 
would cause a halt or pause as tlie crank turned the centre, at 
top and bottom, for the tur would be alternately condensed and 
dilated by the pressure of the upper, and the suction of the un- 
der.polumn. Hence, a space of time would elapse before their 
combined effects were felt by the pisttm, and there would also be 
wasted, every half stroke, the quantity of water that A supplied 

vor.. Ilf. xo. 5. JULY 1820. ' st 
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to compress the air, and run otf by M to dilate it. In order 
that the air, tliereforc, may not only be taken out at first, bht 
that the machine may continue to discharge any that may be 
disengaged, by the water coming in contact with the metal or 
other causes, the under side of the piston is turned, to cause all 
the air below it to be collected at one point, ard a small hole be¬ 
ing made there, by which the air is transferred to the upi*cr 
side of it, and the cover being turned in the same mam .W, ail 
the air is collected at one point, in the cover; and through the 
under side of the flanch of the cylinder, is introduced a pipe, the 
end of which goes into this hollow of tlie cover, where the air is 
collected, and in the descent of the piston, the w'a+er pressing it 
down, also presses out the air by this tube, the other end of 
which is fixed into the pijie M. As the piston is always either 
ascending or descending, however small be the space of time be¬ 
tween the shutting of one set and the opening of the other set of 
valves, the piston will have moved. In order, therefore, to al¬ 
low the piston to travel during the time that all the valves are 
shut, and no water either coming in or going out of the cylinder, 
there is a small cylinder D at the back of the large one, having 
a communication with it at top and bottom. Into this cylinder 
there is fitted a piston with a screwed rod, which can be length¬ 
ened or shortened, so that this piston, with its rod, which is 
completely enclosed, m;iy have a range just sufficient to contain 
the water that remains to be displaced from the upper side of 
the large piston when at the top, and the under side of it when 
at the bottom. 

The eccentric wherl V, on the crank shaft, is connected 
with the levers R and S, and by alternately depressing them, 
opens the valves, which are shut by the weight T, as in a steam- 
engine. The w'heel W on the crank-shaft serves to connect the 
engine with any other machine. When an air-pump is used, it 
may be donncctcd with Z, or at different places along the pipe M. 

The greatest superiority this engine has over a water-wheel 
is, that a fall of any height above, and to the extent of 34 feet 
l>elow, can be concentrated in a single point, whereas the power 
of a w'ater-wheel is confined to the limited extent of its diameter; 
and as a small quantity of water from a great, height, is equal to 
a large quantity with a short fall, it can be used with great power 
in situations where a water-wheel can be of little benefit; for if 
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1<Q0 gallons per minute is equal to a certain power with 1 foot 
* of fall, 1 gallon per minute wiU perform the same work with 
a fall of 100 feet. Its local conveniences also are considerable; 
for besides retaining the power of the fall below at any distance 
short of 34 feet perpendicular, that fall, with the fall to the en¬ 
gine, may be at any slope: There is no dampness where it 
wor'ks^it'Tequires attendance,—^is not so liable to go out of 

repair* as a steam-engine,—it is less expensive,—and, if the 
power is the same, occupies still loss space. 

One of these engines has been erected for Sir Alexander Jar- 
dine. Hart., of Applegarth, for the purpose of driving his 
thrabhing-machinc. There is from 8 to 12 feet of fall, (accord¬ 
ing to the height of vater in the reservoir) to the cylinder, and 
30 feet of fall from it; and to gain this perpendicular height, it 
i-ccjuired 13G yards of pipe. Of tliis )>ipe, 80 yards is inches 
diamt;^er, and 56 yards 5j. The valves are 4 inches and the 
cylinder 12 inches diameter, with a stroke of 2 feet, and 8 double 
strokes in the minute. The drum, which is 30 inches in dia- 
meter, performs 272 revolutions in a minute. The engine con¬ 
sumes nearly one cubic yard of water in the same time, and 
works with the power of two horses*. 

29. Gilmour Place, I 
2BthMaylS20. f 


AiiT. XXX.— On the Retrograde Variation of the Needie. By 
Colonel Beaufov, F. 11. S. &c. &:c. In a Letter to Dr 

Heewsteu. • 

% 

Bushey Heath, StanmOre, 
Dear Sir, l«i May 1820. 

In addition to the mean monthly variation of the magnetic 
needle, I have the pleasure to send you a general Table, con¬ 
taining my observations for three successive years, from whence 
it appears, that the onaxhnum of the western variation at this 
place occurred alx)ut the month of March 1819; that such is 
the fact, is evident, because in the first nine months of the se- 

a " 

cond year’s observations, the variation was greater than during 

• We have seen letters, from which it appears, that Sir .Alexander Jardine, 
a eoni{)ctcnt judije ot* inacluncry, is highly satisfied with the performance of this 
engine— Ed. * 
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the 'corresponding months of the first year. The needle thej^ 
became con.stantly increasing in January, diminishing in Febru¬ 
ary, and increasing' agsdn in March the same year, since which 
tune it has decreased, as may be seen by the corresp'mding 
monthly variation of the second and third years. 

It is on record, that in 1658 the compass jwinted to the trvus 
north: the western variation has therefore been incrv'a&n^ fi)r 
162 years, and is now retrograde; but whUt is the limit of tlie 
eastern declination, remains to be determined, as I cannot find 
any observations on the variation of tlie compass prior to 1580, 
at which time it was 11° 15' cast. I remain. Dear Sir, yours 
very sincerely, , Mauk ETkaufoy. 


TABLE, conta'mm^ the Mormng, Noon and Evni'mg Month¬ 
ly Mean Variation the Magnetic Needle Jar Three Years. 

Variation West. 
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. \rABLEy containing the Mean Variation each Twelve 
* Months Observations. 

V/ Year, I 2<i Year. I Qd Year. 


Qd Year. 


Morning, 24 3^ 28 Morning, 24 34 45 Morning, 24 32 86 

Noon, ^24,4.1 14 Noon, 24 43 21 Noon, 24 40 23 

Evcnifl^-'24- 34 46 Evening, 24 37 29 Evening, 24 34 30 


) ' - 
>Mean, 2 42 


# r# 

i By the Morning observation, 2 09 4 , ^ 

By the Noon observation, 2 58 >- Mean, 2 42 
By the Evening observation, 2 69 3 

(^Morning, 24 30 38 

1820, April, ■< Noon, 24 40 29 

(^Evening, 24 31 58 

Rain and Evaporation atBuslwy Heath during the years 1819-20. 


1819. 


1820. 



Ratn. 

Evaporation. 

Inches. 

Inches. 

1.906 

1.400 

2.828 

1.430 

1.153 

2.680 

2.468 

3.440 

3.063 

4.530 

1.950 

4,250' 

1.614 

4.930 

2.520 

4.720 

3.213 

3.550 

1.610 

2.280 

1.761 

1,230 

2.429 

0.710 


35.150 


Month. 

ISSSflHSEESSSI^^ 

January, 

February, 

March, 

April, 

Inches. 

1.02 

1.143 

0.246 

1.505 

Inches, | 

0.36 

0.765 

4.170 

3.750 


BiaOHETER. 

Inches. 


Thcrmombtek. 


Aut. XXXI .—Proceedings of the Royal Society of Edin¬ 
burgh. (Continuecl from Vol. II. p. 376.) 

Mar. 6. 1820. M. Allan read a paper on the similarity 
between the rocks of Faroe and Salisbury Crag*. 
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A paper by Dr Brewster was read, on a new species of le?^i 
ore. This paper is published in our present Number, p. 138. 

Dr Yule read a'notice on the properties and culture of the 
Phormium tenax. 

March 21 .—A paper on chances, by Charles Babbage, Esq. 
was laid before tlie Society. • - ‘ 

Dr Brewster communicated a notice respecting aTiew^struc- 
ture which he had discovered in the Aplo^e garnet. 

Jpril 3.—^A paj)cr by Mr Scoresby was read, on a new ma¬ 
chine for measuring die dip of the needle. 

Professor Jameson gave an account of his particular views re¬ 
specting granite veins, and other points in geognosy. 

An account of the Pyramids of Gize, by Lieut.-Col. Straton^ 
was read, and illustrated by plans and sections. 

A notice by Dr Brewster was read, respecting a singular 
structure in the diamond. See p. 98. 

April 17.—Lieut.-Col. Straton communicated to the oociety 
a full account of the Egyptian Temples. The accoimt of the 
temple of Ipsambul is given in this Number, p. 62. 

May 1.—Dr Duncan jun. read a short notice on the Stetlio- 
scope, an instrument invented by M. Laennec, physic^in of the 
Hospital of Nockar at Paris for investigating die diseases of 
the organs of the chest. It is exceedingly simple, consisting 
merely of a cylinder about a foot long, and an inch and a half 
in diameter, pierced lengthwise by a hole f of an incli wide, and 
widened at one end in the form of a funnel the whole diameter 
of the cylinder. It acts partly as a prolongation of the ex¬ 
ternal ear, and partly byt magnifying the sounds widiin the 
chest; and, so far as Dr Duncan’s experience went, he found 
M. Laennec’s observations to be correct, and considered the in¬ 
strument as well calculated to improve our knowledge of many 
very important and obscure diseases. 

An account of the strata of the diamond mines at IMallyvul- 
ly, by the late Dr James Anderson of Madras, was read. See 
this Number, p. 72. 

Mr Cadell read ail account of some idols brought from India 
in the year 1800 by Francis Simpson, Esq. and presented to the 
Society through the hands of Mr Cadell. '^I'hey arc are all carv¬ 
ed otit of talcaceous schist us, of a diflerent grain in each figure. 
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i^Al this meeting the following members were elected : 

f 

HoHORiRY Member. * 

^ ^ Count Itterburg. 

'• Ordinary Members. 

filr John Meade, M* D. Dr William Macdonald of Ballashorc. 

T^pmas -K^^, £8q;;>Banker. * 

May Vf.^pr Duncan sen. read a biographical account of 
the late Dr Daniel^ Rutherford. Dr Rutherford was born 
at Edinburgh on the 3d November 1749. He took his de¬ 
gree of M. D. in 1772, and his thesis was entitled Dc Acre 
Fixo. In this dissertation he pointed out, for the first time, 
a new gaseous substance, since distinguished by the name of 
Azote or Nitrogen. He was admitted a Fellow of the Royal Col¬ 
lege of Physicians on the 6th May 1777. In a paper on Nitre, 
read before the Philosophical Society in 1778, he described un- 
•«^r the name of Vital Air, what is now called Oxygen Gas : he 
consisted its basis as a necessary constituent of every acid; 
and he ^en stated it as not unlikely that by this element they 
were add] On the death of Dr John Hope, in 1786, he was 
elected Professor of Botany and Keeper of the Botanical Gar¬ 
den, a duty which he discharged till the time of his death, 
which to<m place on the 15th of November 1819, in the seven¬ 
ty-first year of his age. 


Aet. XXXII .—Proceedings of' the Wernerian Natural His¬ 
tory Society. (Continued from Vol. II. p. 378.) 

_ ■* 

Feh. 26. 1820. D E Dewar read a paper on the mode of 
nutrition of the hair, feathers and nails of animals. This pa¬ 
per will appear in the third volume of the Memoirs of the So¬ 
ciety, now in the press. At the same meeting. Professor Ja¬ 
meson read a letter from Dr Boue of Paris, containing an ac¬ 
count of the resemblance of the rocks of Auvergne and the 
Vivarais to some of those of Scotland. 

March 11.—Mr John Stewart read a paper, ^vingjan ac- 
couht of a collection of North American ferns, which he had 
received from Dr Torry of New York. It contained specimens 
of several rare and interesting species; among others, Schiza?a 
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puailla ; Lycopodium reflexum, new to North America; idm 
Eqiusetum, intermediate between limosum and palustre, which 
seems to be of a new species, and which Mr Stewart proposed 
to distinguish thus : “ E. Torryanum^ caulibus ramosi ;, ramis 
denis, hexagonis scabriusculis adpressis, spica termipfali.'” ’ iJt 
differs from the two nearest species, in the sheat!:''; la the angles 
of the stem, in height, and in general aspect. ^ 

At the same meeting, Professor Jameson read some observa¬ 
tions on Dr Boue’s comparison of the trap-rocks of Auvergne 
to those of Scotland, and showed, in particular, that the rocks 
of Arthur’s Seat Hill, in the neighbourhood of Edinburgh, 
must have had the same origin as those of Salisbury Crags, &c. 

March 2i5.-^The Secretary read a communicadon from Mr 
Stevenson, civil engineer, relative to the state of the bottom of 
the German Ocean or North Sea, and the changes it is under> 
going; illustrated by sections, founded on numerous sound»rjgs. 
The substance of this paper will be found in our prese rt Num¬ 
ber, p. 4^, At the same meeting, the Secretary communicat¬ 
ed the descriptions, by M*" Swainson of Liverpool, ot two new 
species of Picus ffom the interior of Brazil. 


Aet. XXXIII. Proceedings of the Cambridge Philosophical 

Society. 

First Meeting., Feb. 21. 1820.—1. Du Thackeray pre¬ 
sented to the Society a curious fos.sil IxKly, picked up on the 
coast of Scarborough, '±^^c afterwards read a short notice, ex¬ 
planatory of its locality and probable origin. 

2. The President (Professor Parish) read the first part of 
his paper on Isometrical Perspective. He first stated the diffi- 
culdes he had formerly experienced in obtaining such represen¬ 
tations of machinery as might be sufficient to enable a common 
workman to set up the complex models used in his lectures. 
To remedy this, he adopted a perspective, in which all the 
parts of any solid are laid down on the same scale. Thus 
cube may be represented by a hexagon, in which lines are 
drawn from the alternate angles to the centre. In this perspec¬ 
tive tjie equal lines of the solid are obviously represented by 
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lines drawn in piano. On the same principle, ’he demon- 
- sjr- -A « of other propositions, which became the founda- 
t' flor the application of the perspective to more com- 

/ards gave some details on the advantages 
extended application of similar methods, 
e communicated his discovery of Cadmium 
in some ol ^ .sh ores of zinc, and gave a short account 

of his mode ot operating. 

4. The results of a series of experiments made by Captain 
Fairfax, in order to determine the soundings at sea, by observing 
tlie times of descent of different waves, were read to the Society. 

March 6.—1. A letter from the Rev. J. Hailstone was read by 
one of the Secretaries. It described an appearance presented 
by the weathered surfaces of several specimens of calcareous 
sandstone found in the cliffs near Scarborough. The exterior 
of the specimens presents a number of club-shaped or 
conicai''^i;^sscs, sometimes branching one from the other, which 
stand out .\n high relief. The appearance was supposed to take 
its rise fr^ some marine production of the actinia or mollusca 
tribe, thi organization of which is known to be very confined, 
and who^ substance bears a small proportion to the superficial 
extent which tlie animal is enabled to occupy when expanded 
hv water. 

2. The President concluded his communication on the sub¬ 


ject of isometrical-pcrspective. 

3. Extracts were read from a paper “ On the Reduction of 
certain Classes of Functional Equations to Equations of finite 
differences.” By J. F. W. Hersche\, l£sq. 

4f^ A paper by Mr J. Okes, On some Fossil remains of the 
Beavei* found near Chatteris in Cambridgeshire. The first 
part of his paper contained some historical details, proving the 
beaver to have been at one time an inhabitant of Grejit Britain. 
It was then shewn, by quotations from Dugdale’s History of 
the Fens, that the place where the bones were found, had for¬ 
merly been a considerable branch of communication between the 
Ouse and the Nen, diough it has now been choaked up for more 
tlian two centuries. After giving some anatomical details, in- 
tcndetl 1o prove that the fossil bones in question belong to an 
animal of the same species as the beaver of Canada, the au- 

3 
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th<M: concluded by observing, that the situation in which tj^se 
bones were found, agrees with what Cuvier had previous)^ 4*-’ 
termined, viz. “ That the bones of species which are tj’/C same 
with those which still exist alive, are never found except in,the 
very latest alluvial deposits, or those which are either/orp^S on 
the sides of rivers, or on the bottoms of ancient or marshes^ 

March 20.—1. A paper was read on the Geol(%yt)f^ Cornwall, 
and some other parts of the West of England, by Professor Sedg¬ 
wick. The first part of tlie paper was devoted to some general con¬ 
siderations on the structure of the county. The phenomena 
presented by the granitic tracts were afterwards described. 
All the points on the coast where the granite and slate are seen 
in contact, were enumerated, and a minute account was given 
of the singular appearances exhibited at the junction of the 
two formations between Porth-Leven and Mirazion. From a 


general consideration of these phenomena, the author endeagjc'ar- 
cd to establish the following conclusions. (1.) That pfn a great 
scale the killas rocks conform to the granite; but phat at the 
line of contact, the slaty laminae do not appear to ^'thibit any 
disposition towards conformity with the irregularities of the 
surface on which they repose. (2.) That in all situa/.ons where 
there is a good denudation, (and, therefore, by analogy, through¬ 
out the whole contact of the granite and the slate,) many pro¬ 
longations of tlie central granite pass into tlie superincumbent 
schist, and by their varietl ramifications, which have every pos¬ 
sible inclination and direction, produce the phenomena of gra¬ 
nite veins. (3.) That these veins, with very limited exceptions, 
produce no alteration in tlw; dip or line of direction of the schis¬ 
tose masses with which they are associated. (4.) That in the 
few instances in which metalliferous bodies intersect tile beds 


which contain granite veins, both the killas and the veins con¬ 
tained in it, have undergone the same disturbance. (5.) That 
it is probable that the granite veins are cotempwaneous with 
the rock which they traverse, &c. &c. The reading of the re¬ 
maining portion of the pay)er was postponed. 

2. A Translation ^hy Mr Thompson of St John's Coll.) from 
4icmmciavo's ?,1S. account of the eruption of ..Etna in 1819, 
was read. 
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\ Meeting Easter Term.—April 17.—1. A letter was read 
Rev. G. Davis to Dr Wood, detailing certain optical phe ■ 
nomeni.;, observed at Kilkhainpton in Cornwall an April 5. 1820. 
A l^ge ,^alo was observed about the sun. Two mock suns were 
at ti|ggah''e tjme seen on the halo, at the extremities of an hori¬ 
zontal line through the sun. The halo and the two 

images, which-were nearly as bright a.s the sun, continued vi¬ 
sible for nearly a quarter of an hour. That on the north side 
vanished some minutes before the other. The halo a[)peared 
of the same breadth as the sun, and near the mock suns exhi¬ 
bited a series of colours in the order of the rainbow. The 
n\pck suns were also seen at St Gennys,«alx)ut twelve miles to 
the south-west of Kilkhampton. Above the northern image, 
which was not quite so bright as the other, was an a})pearance 
^of two coloured bows, convex to each other. At this place, 
hd;rj9j^r, no halo was visible about the true sun. 

2. A psper by J. F. Hcrschel, Es(]. was read. On the Rotation 
impressed iV Plates of Rock-crystal on the Planes of Polarization 
of the Ra^ of Light, as connected with certain peculiarities of its 
crystallizalion. Mr Ilerschcl has found, that tlie two kinds of 
rotatory o\ circular polarisation are related to the direction of 
the plagiedral faces in rock-cry.stal; so that we can always infer 
the kind of polarisation when the crystal exhibits the smallest 
trace of the plagiedral planes. 

3. A paper by Mr Whewell Avas read, “ On die. Position of the 
Apsides of orbits of great eccentricity.” The case considered is, 
when a body revolves acted on by a central force, varying ac¬ 
cording to any simple law, and at its, lower apside approaches 
indefinitely near to the centre. To tins ultimate case, Mr W. 
applies considerations Avhich enable him to integrate the expres¬ 
sion for the angle between the apsides?. It appears, that when 
the law of the force is any direct poAver f)f the distance, this 
angle is a right angle. In other cases, it assumes different va¬ 
lues greater than this, and finally becomes infinite, Avhen the 
force varies as the inverse cube. 

May 1.—1. A paper by the President oi! Polar Navigation 
Avasi read. 

2. A paper by Mr Herschcl Avas read, “ On certain remarkable 
instances ot deviation from NeAvJpn’s scale in the tints develo- 
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ped by crystals with one axis of double refraction on c»' < 
to polarised light.” ^ 

3. Observations on the Notation employed ’ . A 

Punctions. By Charles Babbage, Esq. wa^ ' vas 

to ^ve some account of the importaui, . : had 

followed on the adoption of improvement ^ .sSin. He then 
explained, by elaborate examples, the advaoiages to be derived 
from the notation of functions in its present improved state. 

Last Meeting in the Easter Term.—May 15.—1. A paper 
by Mr Emmet on the Mathematical Principles of Chemical 
Philosophy was read. 

2. Dr E. D. Clark# read a pajier On the Purple Precipitate of 
Casmts. He concludes from his experiments, 1. That the two me¬ 
tals which are chemically combined in the purple powder of cas- 
siiis, do not exist in a constant relative pro}X)rtion. 2. That in what¬ 
ever proportion the gold may exist with regard to the tin(2«^lhe 


purple precipitate, there is no evidence to warrant the opinion 
of its being in the metallic state. i 

3. Professor Sedgwick concluded his paper on Vie Geology 
of Cornwall, &c. by describing the schistose rocks aild the sulv 
ordinate beds. 


4. A paper by Mr Christie was read “ On the Laws according to 
which Masses of Iron influence Magnetic Needles." Instead of 
the hypothesis, that a mass of iron, disturbing a needle by be¬ 
coming a magnet, having its north and south poles in the upper 
and lower part respectively, Mr Christie supposes the needle to 
be guided in its horizontal direction by magnetic particles pass¬ 
ing through its centre ki the direction of its natural dip; and 
the iron to act principally, if not wholly, on these particles, 
causing, by their deviation towards it, a corresponding devia¬ 
tion of the horizontal needle. In confirmation of this, he found 


liy experiment, that when the disturbing mass is placed at the 
same distance from the magnetic axis and the centre of the 
needle, the deviation of the horizontal needle, when properly es¬ 
timated from the magnetic axis, is ahvays the same, whether the 
mass be placed to Che north, or the south, or any cither point of 
the compass with respect to the needle. In a series of elaborate 
cx]ieriments, be shews the mean coincidence of their results with 
^ho^c to which the theory alw^jc dchcribcd would lead. 
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10.1820. J\_ TAPEii was read, entitled, “ On tlie 
dou^^efVa^ing j)ower of rock-crystal as a^^ucans of microme¬ 
trical mea.suiv*:!%.i^ by the Rev. W. Tearson, LL. D. F. R. S. 

Tlie late Abbe Rochon pointed out a very ingenious mode of 
constructing a micrometer by means of two prisms of rock cry¬ 
stal, cut and united in a peculiar manner. By placing between 
the object-glass and eye-piece of a telescope, a double image 
is produced, and these two images may be brought into contact 
by means of a contrivance for bringing the prisms nearer to or 
more remote from the eye-piece. The most prominent disad¬ 
vantage of this plan is the difficulty and almost impossibility of 
procuring plates of rock-crystal of sufficient size and of uniform 
deifs?^^ To remove tliis impediment, Dr Pearson constructs a 
j)rismaLiC'‘'?M)lid, (a solid consisting of two prisms, united in such 
a manner .-js to have two parallel faces, and produce two ima¬ 
ges), and^aces it before the eye end of the telescope. This se¬ 
parated tie two images of the object exam’med hy a constant 
angle, dejVnding on that of tlie prism; and in order to bring 
the images into contact, an eye-piece of variable power is applied 
to the ttdescopc. By separating tlie lenses of which it consists, a 
gradual increase of power is produced, and the divisions on the 
outside of the eye-tube point out the power The constant 
angle of the prisms, divided by the magnifying power of the in¬ 
strument, is tlie angular measure of the object examined. In 
the course of this paj>er, the author nptmes that die opticians of 
Paris, when directed to cut a prism of rock-crystal w'hich shall se¬ 
parate die images of an object any given number of wini/^c^jUiake 
the angle of the prism itself equal to Same number of degrees. 


* This variable eye-piece was invented by Dr Brewster in 1805, and a draw, 
ing and description of it was then sent to Mr Carey. The application of it to double 
image micrometers is described in his IVeatise on New Philosophical Instruments, 
p. 66. 6T. This eye-piece was many years afterwards brought out at Parts by 
M. C^uchoix, under the title of Pclyalde, and the invention of it has been ascrib¬ 
ed Jo this ingenious artist in the Edinburgh Sevietc, vol. xxxii. p. 37-1. The same 
eye-piece forms the subject of a paper recently read before the Boyal Society of 
London by I3r Kitcliencr, who is said to I'.ave improved it.—En. 




190 Proceedings of the Astronomical Society London. 

« 

April 10.—A paper was read “ On the construction an'" 
of a new micrometrical eye-piece of a telescopeby'’ 

W. Pearson, LL. D. F. R. S. Member of the Astr^ 
ciety of London. 

Tlie object of this communication is to c> . ^ ^.jZ-ical 

construction of the‘new prismatic micromctc', ^ -♦ jono- 
mical eye-piece which Dr Pearson had invented, It' ,j give to 
the Society the results of some obscrvatyjns he had made with 


that instrument. In order to determine the |K)wer of the tele¬ 
scope in any given position of the lenses' composing the eye¬ 
piece, it is necessary to be acquainted with tlic fwal distances of 
the several glasses of which it consists. The mode by which 
Dr Pearson ascertained the focal distance of any small lens was 
as follows: He placed it as tlie eye-glass to an object-glass, 
whose focal distance was accurately known ; thus forming an as¬ 


tronomical telescope of the simplest kind, having ineasuredjJ>3r 
means of a dynameter, the magnifying power of this insp'.mient, 
the focal distance of the eye-lens is equal to the foci distance 


of the object-glass divided by the magnifying powi r. At the 
conclusion of this paper arc given .several tables or measure¬ 
ments of several planets and double stars effected 
ment of the kind above described. 


1)^ an instru- 


May 12.—A letter was read from the Rev. G. Peacock, 
A. M. F. R. S. Fellow of Trinity College, Cambridge, to 
C. Babbage, Esq. F. R. S. L. & E. giving an account of the 
means taken for establishing an observatory at Cambridge. It 
is proposed to provide two sets of instruments, one of which 
\vill be employed solely by the observer and his assistants. It is 
understood that these are to have every perfection which the pre¬ 
sent state of the art can give them ; and in mentioning the name 
of Mr Troughton as their jnaker, all other recommendation will 
be unnecessary. The other set of instruments are to be of less 
costly construction, and are intended for the instruction of those 
members of the University wlio may be desirous of acquiring a 
knowledge of practical astronomy. The University have given 
I... 5000 as the commencement of a subscription, which it is 
hoped will amount to L. 15,000,— the sum which is estimated 
as the probable expcnce of the establishment. 
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^^H^paper was read, on Double Stars, by James South, Esq. 

nee the publication of a paper containing many valuable 
•^^ei '^tions on this point of Astronomy, by Sir William Her- 
schel, l't> to which the author pays a just tribute of admira- 
tioi^ ht.lc has been added by subseijuent observers. The 
impCT^^it in fixed instruments since tlie paper alluded to 
was writt^i"^'!.-.^ l^cen so great, that the author has propos¬ 
ed to employ them in examining these interesting objects, and 
a considerable number of the observations contained in the table 
accompanying this communication, were made with an achro¬ 
matic telescope, capable, in favourable circumstances, of magni¬ 
fying 500 or, 600 times, which is attached to an equatorial, 
used as a transit instrument. Mr South observes that an erro¬ 
neous opinion is prevalent, that it is impossible to separate double 
stars except in the absence of the moon and of twilight; but 
that this is in very many instances unfounded, and that he has 
sepirliyed small double stars even during the presence of a me¬ 
ridian sui. 


Akt. 


;XXV.—SCIENTIFIC INTELLIGENCE. 


I. NATURAL PHILOSOPHY. 


ASTRONOMY. 


1. Mr DkJis Observations on Venm .—Mr Thomas Dick of 
Perth observed the planet Venus on tjhe 16ih October 1819, 
when she was only G days and 19 hotii*s past the time of her su¬ 
perior conjunction wth the Sun. Her distance from the Sun’s 
eastern limb was then only 1° 28' 42''. From this observation 
Mr Dick concludes, 1. That Venus may be distinctly seen at 
the moment of her superior conjunction with a moderate magni- 
fying power, w'hen her geocentric latitude exceeds 1° 44' 47"; 
and, 2. That during the space of 583 days, or about 19 months, 
the time Venus takes in moving from one conjunction with the 
Sun ,to a like conjunction again, when her latitude at the time 
of hpr superior conjunction exceeds 1” 44' 41", she may be scen^ 
by means of an equatorial telesiopc^ every clear day U'ithmii hi- 
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icrrupmm, excepi ai me riwmemoj ncr irffcrior coT^unctionfut. 
Jbur days before and after U. Mr Dick considers day obso'- g 
as of great utility, in ascertaining whether or not Ver 
mosphere, as Schfoeter supposes; and he suggests V ^ • 
employing them, with tlic view of discovering ’ 
in the immense inteival of 37 millions of mile /S^ii\xty 

and the Sun. In making day observations,'^. Dick has al¬ 
ways found, that the opaque screen which is used to intercept 
tlie direct rays of the Sun, pnxluces an effect corresponding to 
its distance from the object end of the telescope. 


OPTICS. 

c 

2. Distant Visibility (f Mountains .—The following observa¬ 
tions on the distance at which mountains have been seen possess 
considerable interest: 


Himalaya Mountains, 

Mount Ararat from Derbhend, 

Mowna Roa, Sandwich Isles (53 leagues), 
Chimborazo (47 leagues) 

Peak of TenerifFe from South Cape of Lanzerota •, 
Peak of TenerifFe from ship’s deck. 

Peak of the Azores, 

Temaheud, • - 

Mount Athos, 

Adam’s Peak, - - - - 

Ghaut at the back of Tellichery, 

Golden Mount from ship’s deck, 

Pulo Pera from the Top of Penang, 

The Ghaut at Cape Comorin, 

Pulo Penang from ship’s deck, , 


Authoritiea 

Distance in 
]^ile«,y^ 

Sir W. Jones, 

,.;^244 

Bruce, 

,/ 240 

. 

180 

> 

i 160 

- 

135 

- 

i 115 

Don M. Cagigi 

fit. 126 

Moricr, 

100 

Dr Clarke, 

100 

- 

95 

> 

91 

- 

93 

. 

75 

- 

73 


53 


The lust six observations, and that of the Peak of Teneriffe, 
W’ere made by a writer in the CedetUta Mondily Journal. An 
example of a brig being seen in Scotland, at the distance of 95 
or 100 miles, by Captain Colby, will be found in this Journal, 
vol. i. p. 411. 


3. Hauyne .—Prom some good crystals of this rare mineral, 
whicli. Dr Brewster has lately received from J. G. Cogswell, 
Estj. he has ascertained that it has no double refraction, and 


• Humboldt’«i Pertmud ^arrative^ vol. i. p. 98. Th« Peak of Tencrifll; has 
been often seen at 36, 38, and 40 leagues, 
f Jd. p. 99. Note, 
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pf^^Pore that its primitive form is either the cube, the regular 
j^i"»nedron, or the rhomboidal dodecahedron. Some of the cry ¬ 
stals imo obviously the form of the rhomboidal dodecahedron. 
Tija^feimens which Dr Brewster had formerly examined, had 
recc^jj|g^^|X)larising structure from fusion and rapid cooling. 

.. 

ACOUSTICS. 

4. Account of the Sircne, an Acoustic Instrument. —This in¬ 
strument, which lias received the name of Sirene, from giving 
out its sounds under water, has been proposed by Baron (’ogniard 
de la Tour. It consists of a circular copper box, four inches in 
diameter. The upper surface is pierced with 100 oblique ajier- 
turcs, each a quarter of a line in width, and two lines long, ar¬ 
ranged in a circle round the axis. In the centre oi’ this surface 
is an axle, on which a circular plate turns by a current of air, 
or by^means of a simple mechanism. This }>late has also 100 
apertures corresponding to those in the surface of the box be¬ 
low it, ha\{ng the same obliquity, but in the opposite direction. 
The obliqvlity of these apertures is not necessary to the produc¬ 
tion of t'lfe sounds, but serves to give motion to the circular 
plate, by'\he impulse it receives from the currents of air vliich 
issue from Ihe apertures in the liox. '^i'hc w'ind of a pair of bel¬ 
lows being conveyed to the box by means of a tube, the circular 
plate is set in motion, and the apertures in the surface of the 
Ihix are alternately open and shut to the passage of the air, by 
which means a regular scries of blows is given to tlie external 
air, and a sound analogous to that of the human voice is pro¬ 
duced, becoming more or less acute according to the greater or 
less velocity of the plate. When water, in place of air, is made 
to pass through the apertures, sounds are equally produced even 
when it is entirely plunged in the Bviid, and the same number 
of concussions produces the same sound as in the air.— Ann. dc 
Chim. xii. 167. This instrument is nearly the same tls tiie one 
invented by the late Dr Robison, and described in the old 
Suppl. to the Emyc. Brit. Art. Tkmpekamext, or in his works 
now printing, vol. iv. p. 404. “■ The intcyigent reatlei-,'” says 

Dr Robison, ‘‘ will sec here an opening iiiac'e to great additions 
to'practical music, and the means of jirodwcing musical sounds, 
of which we have at present scarcely any conception ; and this 

von. III. xo. 6. .lui.Y 1820. x 
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manner of producing them is attended with the peculiar adv 
tage, that an instrument so constructed can never go out r ^ 
in the smallest d^orec.'” 

5. Voice changed by breathing Hydrogen .—' fc is 
found, that if a pei;son speaks immediately af» 

drogen gas, for a few moments his voice su^ '^^nge, which 

soon goes off —of Science^ No. xvii. ^ jil. 

6. Humboldt on the Increase of Sound during the Night. 

] t has been remarked, even by the ancients, that tlie intensity 
of sound is greatly increased during the night. Humboldt was 
particularly struck with tliis fact when he heard the noise of 
the great cataracts of the Orinoco in the plain which surrounds 
tlie Mission of the Apures. This noise is three times greater 
in the night than in the day. Some writers have ascribed this 
to the cessation of the humming of insects, the singing of birds, 
and the action of the wind upon the leaves of trees; j[)dt this 
cannot be the cause of it at the Orinoco, where the ly<inming of 
insects is much greater in the night than in the day,! and where 
the breeze is never felt till after sunset. Humboldt tl’k^refore as¬ 
cribes it to the presence of the sun, which acts on tl^ propagtu 
tion and intensity of sound, by opposing them with currents of 
air of different density, and partial undulations of the atmo¬ 
sphere, caused by the unequal heating of different parts of the 
ground. In these cases, the waves of sound are divided into 
two waves, wh6re the density of the medium suddenly changes, 
and a sort of acoustic mirage is produced, arising from the want 
of homogeneity of the ^ir, in the same manner as the luminous 
mirage is produced fromf an analogous cause.— Ann. de Chim. 
tom. xiii. p. 16S. 

7. New Musical InsU'ument.-~~'M.. Schortman of Buttstead 
has invented a new musical keyed instrument, the tones of which 
are produced by short rods of burned wood, of various lengths 
and breadths, thrown into a state of vibration by a current of air. 
Its- pianissimo resembles the Eolian harp, and i^is described as 
imitating the harmonica, clarionet, horn, hautboy, and violin. 

8. Method of playing on the Violin and the Violincelh at 
the seme time .—Mr James Watson, a blind musician from Dun¬ 
dee, has invented a method by which he can play upon these two 
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inh^uments at once, with the greatest facility and correctness, 
"iio ^lays on the violin in the usual manner, and on tlie violin- 
cello bv means of his feet. His right foot gt)es into a sort of 
it the end of the bow, and in consequence of his right 
tlii^«i^’^ supported by a spring attached V) the chair on which 
he sits, che full command of his foot,' without suffering 

any fatigue. By means of his left foot he acts upon a set of le¬ 
vers, by which he shortens the strings with great facility. Mr 
" iVatson has frequently played thirteen and fourteen hours in one 
day, without any extraordinary fatigue. 


. MECHANICS. 

9- Physical Strength of Men. —M. Coulomb, in his fine 
Memoir on the Physical Strength of Men, after remarking that 
he had always found the grenadiers to perform a third more 
worl^than the otlier companies, observes, that the mean quanti¬ 
ty of action varies ivith the nature of thc^ood, and particularly 
with the climate. “ I have executed,” he says, “ great works 
at Martinique by the tnxips, when the thermometer rarely stood 
Ix-'low fiSyFahrenheit; and I have ext*cutcd in France the same 
kind of wVrk by troops; and I am assured, that under the 14th 
degree of latitude, where the men arc almost always inundated 
with jHirspiratioii, they arc not capable of half the quantity (f 
daily zoorJc which they can furnish in our climate!'^ The follow¬ 
ing experiments by Peron, with Regnier’s dynamometer, shew 
that the individual strength depends also on the'climate. 


English, 

- 

71.4 

French, 

r 

C9.S 

Timor, 

% 

58.7 

Van Diemeifs Land, 

- 

51.8 

New Holland, 

^ I 

50.0 


HYDRODYNAMICS. 

10. On the Application of a Jet of Watdr to drive a Water- 
wheel. —^M. Morosi of Milan has found that the force of a jet of 
water is greatly increased by raising a rim alKiut half an inch 
high round the circumference of the disc* upon which it is 
thrown. The following results were obtained by directing a 
stream of water one inch square, against a plain disc, and one with 
a raised edge. 
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M. Morosi aj'plicd liiiis 2 inches high with gr- •*’ success to 
the vertical float-boards of a horizontal wheel, ]ea\ g an aper¬ 
ture below, to allow the water to escape after it had expended 
its force on the float-hoards. This construction may be consi¬ 
dered as an extension of the prineiple of concave Jloat-boards, 
which have been long used in horizontal vt heels, qnd which the 
Chevalier Borda found to give in practice a greater efl’ect than 
plain ones in the ratio of 3 to ii. A fuller aci.ount of Morosfs 
experiments will be ibund in the Bibliotficquc Univcrsclle^ vol. 
xii. p. 217. 

y* 

A 

11. Cnmprcssibi^'it//' of Water. —Mr Perkins, the ingenious 
inventor of the siderograjihic process of engraving (L'seribed in 
p. 141., appears to have astertaincil tliat water is compressible in 
a much gi’cater degn'c than it appeared to be from tc e cxjicri- 
ments of Canton and Zimmerman. “ Having filled a cylinder, 
three feet long and four inches diameter, with water, into which 
a rod or piston was passed tlirough a stuffing box, and having a 
sliding ring upon the rod, the whole was lowered 500 fathoms 
into the sea, when it appeared, by the situation of the sliding ring, 
that the column of water which jiressed upon the »])iston, had 
sunk it so as to liavc eoinjwessed the Avatcr 07ie hundredth part of 
its bulk. The same a])pCaratus was placed in acanntm filled with 
water, and secured very tight, when a pressure efpiul to 500 fa¬ 
thoms, was forced in by means of the hydraulic press, and the 
same results as in the cxjx^rimeiit in the ocean took place.” Lon¬ 
don Journal of Arts-, No. II. p. 140. 


MAGNETISM. 

12. Daily Vai'ia4,lon of the Needle at Spitzberffcn .—Mr 
Pisher, who accompanied the expedition under Captain Buchan 
to the Spitzbergen seas, made a scries of observations oh the 
daily variation of the needle, ujx)n a small island on the N.' W. 
coast of Spitzbergen, in latitude 79“ 40' 20''.6*, and longitude 11“ 
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Ql* l^ast. The mean of the observations, taken before noon, from 
lht? ^^tb to tlie 21st of August 1818, was - 26° 40' 0" 

and oi thosQ taken aflerncMni, - -« 27 1 J20 

DiiTerence, - 0 21 20 

—Jouracd .of Scipicc^^ N ' 17. p. 99* * , 

lf3. Dailtf Vin'intkm of the Necdk at Ktlinhur^h. —Andrew 
AVaddel, Esq. E. R. S. Ek has just erected an apparatus at Her¬ 
mitage Hill, near Leitli, I’or measuring the diurnal variation of 
the needle, '^fhe results of his observations will be regularly 
communicated in this Journal. 

Miri’KoaoLoov. 

Aleteorie Stones. —'J’he celebraic'd ]\I. le Manpiis de la 
Place, whose name w as the principal sup})ort of the lunar ori¬ 
gin o)‘ meteoric stones, has now abandoned this hypothesis, and 
embraced that which g-ives them a more distant origin. In a 
recent paj)er on the lunar tables, read before the E’cench Board of 
LongitutV'j on the 29th March 1820, he asks, “ are the motions 
ol‘ tlie pallets, and the satellites sensibly altered by the attrac¬ 
tion of comets, and by the im])ulsc of small lK)dies, similar to 
meteoric stones, which we see falling upon the earth, and which 
a})pear to come from the depths of celestial space.” 

15. Extrimc Heat at Bagdad. —It appears ^by letters from 
Bagdad, dated the 25th August 1819, that the heat of the sum- 
mer there has exceeded any thing that was ever experu'iiccd in 
that country. “ The thermometers, ^]^aced in the coolest part 
of the hf)use, rose to 120°, and at midnight were sometimes at 
108° in the open air. There had been in the commencement of 
August a storm, accompanied by a heavy rain, an event quite 
unprecedented, and the effect of it, on the burning soil already 
overheated by the fierce simoom, was similar to that of the hot¬ 
test steam bath. Multitudes of people, both iti the country and 
in the streets of the city, dropped down dead from tlie intense 
heat. A small caravan lost 22 persons in this manner in the 
last three days of its journey towards Bagdad. The river rose 
in one night 7^ feet alK>vc its ordinary level, and became of a 
turbid-red colour, and the waters were so offensive, that it was 



198 Scientific Intelligence. 

impossible to tlrink of them. Tiie extreme heat had subsided 
at the date of tlie letter, but the thermometer even then wus at 
105-. 

16. Dreadful Storm in Kuich. —The district of Kiiteh,X|ltch 
suffered so severely from an eartlumake in June last, (s 

of this Number,)' was exposed on the 9th October to a dreadful 
storm, which continued two days and two nights. The trees Avere 
torn uj) by the roots ; the fields laid waste, and towns and villages 
destroyed by the inundation of the rivers and brooks. Few of 
the inhabitants lost their lives, but great numbers of cattle were 
destroyed. In the plains the water rose generally to the height 
of four feet, and ploughs were carried away to the distance of 
.several miles by the violence of the wind. 

17. Rain and Earthqnalce in Java. —On the 8th March 
it rained so heavily for 24 hours in the territory of Diago- 
rogo, that a number of the hills were burst Avith the 4ater. 
The hill of Paroda was rent in five different places to the length 
of three roixls in each place; three houses Avere buried in the 
earth, and a Javanese killed. Masses of earth rolled ajjout from 
the hills of Somlio, Tronnier, Maughe, Pasges and Bodollo, 
(all of Avhich Avere rent,) into the rivers Kayen and Klito, by 
which 30 houses were destroyed. 

On the 29th of March a severe earthquake Avas experienced 
in Djokjokarta, from N. W. to S. E. accouijianicd by a noise 
like the rolling'of a number of carriages. The shock Avas re- 
{)cated three times. In the Hussar Barracks, the sabres hang¬ 
ing on the Avail struck oqe another so violently, that the officer on 
duty thought the men Avdre fighting. Asiatic Journal^ vol. ix. 

p. 409. 

II. \;I1EMISTRV. 

18. Gtiudine ana Zimome. —M. Taddcy has found that tlie 
gluten of AAdicat may lie decompo.sed into two principles, glia- 
dine (from yA*« gluten ), and zimome (from ferment.) The 
former is soluble, ajid the latter insoluble, in alcohol. See 
mdio/'P/ri/. No. Ixxxix. p. 390. 

t 

19. Curious effect of mixing Guiacum with Wheat Flour .— 
M. Taddey having noticed that a fine blue colour Av^as develop- 
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e3 by mixing powdered guiaeum and wheat flour, employed 
M. Rudolph! to prosecute the inquiry. M, Rudolphi found, 

1. That whgn the guiacum and pure starch are kneaded toge- 
the*, no colour is developed. 2. That the guiacum scarcely 
becomes blue when the flour contains little gluten, or when the 
flour has' undergone any alteration in its qualities; and, 3. 
That when gluten or /imome is kneaded with jiowdcred guia¬ 
cum, the mixture assumes a very pure blue ctilour. Giomalc 
de Physic. 2d Bimest. 1819. 

20. Indigo. —Dr Thompson has found that indigo, in the 
* state of a greijpish-yellow soluble pigment, is composed of 

5 atoms oxygen, - - 5.00 

7 carbon, - - 5.25 

1 azote, - 1,75 

12.00 

Ann. of Phil. No. xc. p. 4G7. 

21. Camphor. —Dr Thomson has found that camplior melts 
when headed to 288°, and lioils at the temperature of 400. He. 
a.scertained it to be comjiosed of 

atoms carbon, - - 6.375 

10 hydrogen, - - 1.250 

1 oxygen, - - 1.000 

,8.625 

Ann. of Phil. No. Ixxxlx. p. 392. 

22. New Alkali called Pn'ucine. —This new alkali was di.sco- 
vered in the false Angusturabark (Br^cea antl-dysenterica) by 
MM. Pelletier and Caventou, who discovered strychnine. (See 
Vol. I. of this Journal, p. 210.) When brucine is dissolved 
in boiling alcohol, and crystallised by'spontaneous eVajioration, 
it yields colourless and transparent crystals, in tlie; form of 
oblique quadrangular prisms. 

28. Spontaneous Combustion of Cloth. —About 25 pieces of 
cloth, each of which contained nearly 30 ells, were deposited 
upon wooden planks in a cellar at Lyons, on the 8th July 1815, 
in Older to conceal them from the armies which then overran 
France. In the manufacture of the cloth, 25 lb. of oil were 
used for a quintal of wool, and the cloth wa^^; quite greasy, each 
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piece weighing- from 80 lb. to 90 lb. The cellar had an opening 
to the north, which was carefully shut up with dung, and the 
door was concealed by bundles of vine props, which freely ad- 
initted the air. On the morning of the 4th August an in^le- 
ruble smell was felt,|^ and the person who entered the cclla<)' was 
suiTOunded with a thick smoke, which he could not support. 
A sliort time afterwards he re-entered with precaution, holding 
a stable lanthorn in his hand, and he was astonished to perceive 
a shapeless glutinous mass, apparently in a state of putrefaction. 
He then removed the dung from the openings, and as soon as a 
circulation of air w-as establislied, the cloth instantly took fire. 
In another corner of the cellar lay a heap of' stuffs which had 
been ungreased and prepared for the fuller, but they hafl suf¬ 
fered no change. The above particulars w^ere carefully esta¬ 
blished by M. Cochard —Comte rcndit dc.s Travnux dc la Soc. 
Roy. D'Agricult, et Hht. Nat. de Lyons^ pour 1817. / 

24. Morphia .—Dr Thomson has found that the constituents 
of morphia are as follow's : 

Or nearly in volumes. 


Hydrogen, 

0.0555 

l?i 

Carbon, 

0.4528 

24 

Oxygen, 

0.4917 

10 


1.0000 



Hence the weight of an integrant ])article of morphia is 40.25. 
Annals of Ph'il. No. xc. p. 470. 

25. Rosin .—Dr 'I’hoinstm has I'ound that common ro.sin con- 


sists of ^ ^ 


In atoms. 

Carbon, 

7.500 

10 

Hydrogen, « 

1.875 

11 

Oxygen, 

8 000 

8 


11.875 

Ann. of Phil. No. xc. p. 409- 
JJI. GENERAL SCIENCE. 

26. Groxctli of the Uredo Nivalh, the colouring' matter of 
Red Smm \—Mr F. llaucr has found that the red globules of 
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iiils fungus vegetated and produced new fungi w?ien they were 
plated in fresh snow. He ascertained that they vegetated in water 
alone, but in this case they produced gtem in place of red glo» 
bules. Tl/e original fungi were killed by exposure to excesave 
coffi; but their seeds retained vitality, and when immersed in 
snow, regenerated new fungi, generally of r^d colour. 

27. Description ^ Rare Plants in tlw Botanic Garden at 
Berlin .—The first number of a description of the rare plants 
growing in the Botanic Garden at Berlin has just appeared, un¬ 
der the auspices of the minister who presides over the scienufic 
department, ^rhe plates are coloured, and the arrangement of 
the whole is like that of Andrews’ Repo'sitory. 

28. Sudden change of Habit in an exotic Three 

years ago, Sir G. S. Mackenzie received from Mr Macnab, of 
the Botanic Garden at Edinburgh, a plant of the 'Tritotnet 
medi^f a native of the Cape of Good Hope. This plant was re¬ 
markable for coming into flower at the beginning of our winter, 
which is the summer of its native climate, and continuing in 
flower sometimes dll the middle of May. Last year. Sir George 
Mackenzib informs us, he had occasion to take up his plant to 
divide the offsets. Three of them came into'flower, one in Sep¬ 
tember, and the other two towards the end of October; but the 
flowers were totally destroyed by the severe frost of last 'win¬ 
ter, and two of the plants kill^. A fourth oflset did not 
.show any flower in autumn, but continued vigprous, notwith¬ 
standing the frost; and, contrary to the usual habit of the plant, 
it shot up the flower-stalk in the month of May. We should 
be glad to be informed by any persorJS who may possess the 
tritoma media, whether they have remarked a similar change of 
habit. 

29 . Geological Map of Germany. *We understand that Ba¬ 
ron Leopold Von Buch has been long engaged in collecting 
materials for a geological map of Germany, to the publication 
of which mineralogists will look forward with much impatience. 

80. Mr Knight oti the difference between Spring and Winter 
felled Timber. T. A. Knight has ascertained, Indirect ex- 
perirrient, that there is a striking difference between the proper¬ 
ties df spring and winter felled timber; the fosmer absorbing 
much more moisture than the other. He is of oj^nion, that oak 
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timber woulcfbc much improved if the tree, after being barked 
•in the spring, was permitted to stand till the following wint'*r. 

81. Population of It appears by a census which ter- 

flminated on the 26th February 1820, that the populatiop of 
Glasgow is 148,798. 

32. Bristol Institution .—A new Literary and Philosophical 
Institution has been founded at Bristol, The foundation-stone 
of a magnificent building for this purjxjse was laid on the 29th 
February 1820. 

83. Society of Civil Eng'i7ieers.~—Oti the 2d%anuary 1818, 
a number of persons practically connected with tl^e profession of 
a civil engineer, met and agreed upon the plan of an institution, 
and have since that time been employed in forming laws and re¬ 
gulations for its government. Having accomplished this part 
of the object, it was resolved at a meeting held on the 3d Fe¬ 
bruary 1820, to invite Thomas Telford, Esq. civil engineer, to 
become President of the Society. Mr Telford having accepted 
this office, the institution may be considered as established, and an 
opportunity is now afforded to qualified persons to beiomc Ordi¬ 
nary, Corresponding, or Honorary Members. The leading objects 
of the institution are, 1st, To form a depository of useful facts, 
of descriptions of various works, of new inventions, of discoveries, 
&c. on subjects connected with the profession of a civil engineer. 
2d, To collect a library of books *, maps, drawings, &c. which are 
useful in the profession. The number of members is limited, 
and is divided into three classes: 1 st, Ordinary Members, are 
those who, by profession, are practical engineers, and whose places 
of residence admit of their general attendance at the meetings. 
2 d, Corresponding members (by profession practical engineers) 
are those whose places of residence do not allow of their frequent 
attendance at the meetings. 3d, Honorary members arc persons 
who have written on toj)ics connected with the profession of an 
engineer, and from whom no pecuniary contribution is expected. 
From the ability and zeal of many of the gentlemen who take tlie 
‘ lead in tliis Societj^, we entertain very sanguine hopes that it will 
l)e an institution equally honourable and useful to our country. 

* In tins tlte institution has made j^rcat progress, and already ix)s!>es^s a most 
valuftbic cnllecti(>n. 
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% 34. Personal Cmifikt between Lieutenant Collet and a Tiger. 
—lieutenant CoDet of the Bombay Army having heard that a 
very large tiger had destroyed seven inhabitants of an adjacent 
village, resolved, with another officer, to attempt the destruction 
of Bie monster. Having ordered seven elephants, they went in 
quest of the animal, which they found sleepng beneath a bush. 
Roused by the noise of the elephants, he made a furious cliarge 
upon them, and Lieutenant Collet’s elephant received him on 
her shoulder, the other six having turned about and run off, 
notwithstanding the exertions of the riders. The elephant shook 
off the tiger; and Lieutenant Collet having fired two balls at 
him, he fell, but again recovering himself, he made a spring at 
Lieutenant Collet. Having missed his object, he seized the ele¬ 
phant by her hind leg, and having received a kick from her, 
and another ball, he let go his hold, and fell a second time. 
Supposing that he was now disabled. Lieutenant Collet very 
rashly dismounted, with the resolution of killing him with his 
pistols; but the tiger, who had only been crouching to take an¬ 
other spring, flew upon Lieutenant Collet, and caught him in 
his moutlji. The strength and intrepidity of the Lieutenant, 
however, did not forsake him: he immediately fired his pistol 
into the tiger’s body; and finding that this had no effect, he dis- 
engaged his arm with all his force, and directing the other pistol 
to his heart, he at last destroyed him, after receiving twenty-five 
severe wounds ,—Asiatic Journal, No. 53. p. 460. 

35. Remarkable Cascade in 2?a»aria.—The small river Ache, 
which rises in the cavern of the Glacier of Mount Tauren, rdns 
through the valley of AchenthaJ, «nd after reaching the Gulf of 
Tauren, it throws itself over an elevation of 200Q feet. There are 
five great falls, the last of which forms a most magnificent arch 
of waters, which is resolved into a sppy before it reaches the 
ground. The noise of the waters is so terrible, that it is heard 
at the distance of more than a league, and the current of air pro¬ 
duced by the descent of the water is so violent, that it drives 
back those who attempt to advance towards the Gulf. It is ne¬ 
cessary, therefore, to approach it by w'alking backwards. 

36» Golden Image of tke Idol j^This valuable image 

was found at Nassick in May 1818, w’ith jewels and other pro¬ 
perly belonging to the Feishwa. It is comjK'&ed of the purest 
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gold from Mount Ophir, and weighs S70 tolas. Since 1707, 
whmi it was made, it has been preserved with the highest jrene- 
ration as one of the principal household deities in the family of 
Leewajee and His descendants. A numerous and expensive 
establishment of bramins, and other attendants, were mainlmn- 
ed for it. It accompanied the late Peishwa in all his pilgrima¬ 
ges, in a state palanquin, escorted by some of his choicest troops. 
During the late Mahratta war, the deity was sent in this man¬ 
ner to Nassick, where it was discovered by the British authori¬ 
ties, and sent to Poonah. As it is intended to be sold, it is ho¬ 
ped that the East India Company will purchase it for their 
museum. It is now deposited in the Company's baggage ware¬ 
house .—Asiatic Journal^ vol. ix. p. 352. 


Aut. XXXVI .—List of Patents granted in Scotland^since 
9th February 1820. 

3. To William Bodge a of Suffolk Street, Charing Cross, 
county of Middlesex, Lieutenant in the Navy :->cInvention, 
“ A substitute for an anchor, which he calls a Block Anchor.” 
Sealed at Edinburgh 22d March 1820. 

4. To William Brockedoi^ of Poland Street, county of 
Middlesex, gentleman :—Invention of “ Certain improvements 
in wire-drawing.” Sealed at Edinburgh 22d March 1820. 

5. To Apsley Pell at the younger, of St Paul’s Church 
Yard, London, gentleman:—Invention, For “ encrusting into 
glass vessels and utensils, white, or other coloured, painted, or 
otherwise ornamented figures, arms, crests, cyphers and other 
ornaments, made of composition, metal, or other suitable mate¬ 
rials.” Sealed at Edinburgh 22d March 1820. 

6. To JosTAH Pabkes of the city of Warwick, cotton- 
manufacturer :—Invention, “ A new and improved method of 
lessening the consumption of fuel in steam-engines and furnaces 
in general, and for consuming smoke.” Sealed at Edinburgh 
SOth May 1820. * 


F. Neill, Printer. 
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Art. I.— Account of the Correeponderwe between Mr Pabk and 
Mr Maxwell^ respecting the Identity of the Congo and the 
Niger. By the Rev. William Brown, D. D. Minister at 
Eskdalemuir. Communicated by the Author. (Continued 
from p. 114. No. V.) 

information contained in a former article, with a tender 
of his I^oango and Mayumba vocabulary, formed the substance 
of Mr Maxwell’s first letter to Mr Park. That Mr Park might 
enjoy the advantage of all the experience which Mr Maxwell 
derived frbm sixteen voyages to Africa, twelve of which were up 
the Congo, as master of a trading vessel, and conducted, as we 
have seen, with unusual intelligence and ability, Mr Maxwell 
wrote him a second letter three months afterwards, (1st January 
1805,) in which he communicated some additional information,, 
of which the following is a literal abstract. 

Mr Maxwell’s ascent of tlie Congo, as formerly stated, would 
have been conducted under the pretence of trade, which would 
have enabled him to secure the fidelity of those natives whom he 
must necessarily have hived at Cabenda or Embomma. But, ia 
the event of its being prosecuted entu’ely as a voyage of dtsco^ 
very, the case would be somewhat alter^; for he did not know 
how far such a number of the natives could then be depended 
upon. As Banza Congo, however, is reckoned the Montpelier 
of Africa, we may reasonably conclude that the marsh el8uvia> 
arising from the low grounds and stagnant water about the 
mouth of the river, are attracted and condensed by tlie mountains 
east of Embomma, rendering the country to the eastward of 
these* mountains healthy like Banza Congo, (which is said 
to be at no great distance,) as his lx)at.s ipdeed found, when tra- 
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dii)g to Noki Congo, 60 miles above Embornina. A Em* 
ropean, tljerefbre, would probably sustain the fatigue of sucK an 
expedition tolerably well. A hundred whites, in ten boats, to 
provide as much as passible against casualties, and litted ou^ in 
the way he proposal in his former letter, having only a prince 
or chief from Cabenda, with three or four of his domestics 
as linguists, who could easily be procured there, might sur- 
jnouut every difficulty. Mr Maxwell had no hesitation in de¬ 
claring it a.s his firm belief, that, in either of these ways, such 
an adventure might be conducted to a prosperous issue in five 
months, even should the Congo prove to be a continuation of 
the JJiger, allowing 100 days to ascend the. strekm, and 50 to 
return. He had, however, not much doubt of the identity of 
the two rivers, as none bi^t a northerly direction would afford 
scope for a longer course than eight or nine hundred miles; 
a distance very inadequate, indeed, to the collection of auch 
a vast quantity of water as is discharged by the Congo. As 
the commonly received opmion of the Niger losing itself in 
lakes, rests solely on the authority of the ancients, we may 
reasonably suppose, that when sickness, the jealoi/sy of the 
natives, the river swelling to an inland sea, like Lake Sujjerior, 
or any other cause, determined them to relinquish the pursuit, 
they would, ^s their only apology, say that it ended there: and 
we may readily imagine, that in many places, it does expand 
into immense lakes. But we are not left to conjecture on this 
point, for that the Congo does so, says Mr Maxwell, is past all 
doubt, from the innumerable islands of bulrush and other aqua¬ 
tic plants that are conlSnually floating down; and these islands 
indisputably conie from above the falls, for they could not Ikj 
formed on the margin of a rapid running river, some of them 
being 60 yards in diainofer, having their roots firmly entangled 
and wove together, as may well be supposed from tbeir sustain¬ 
ing the cemeussion at the cataracts in such large portions ; ren¬ 
dering it necessary, while vessels lie at anchor in the stream, to 
have a man amstantly at the helm to steer clear of them. 
Should Government, therefore, undertake this expedition, Mr 
Maxw'cll thinks that these boats and men could easily be sent 
out in some of the King’s sliips, that are occasionally ordered 

on lhi‘se stations, and might run up the river with perfect frec- 
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dom^d safety, by the chart, to Oyster Haven, where the boats 
could be got out, and dispatched upon the survey. And when they 
had completed their researches, and returned down the river, the 
boa^ could be sold to the shipping lying there, and the men take 
their passage to the West Indies in the first'vessels that sailed, 
unless a frigate happened to be upon that station at the time. 
Mr Maxwell entertains little apprehension of the success of such' 
an adventure, even with white people, though there can be no 
doubt that a certain proportion of blacks would answer the pur¬ 
pose much better, if they could be trusted; and he think.s, that 
a choice set of ^boat-boys, if that was thought advisable, might 
be hired at Cape JCoast and Anna Maboe, through the influence 
of the governor of that settlement. It would also be of the first 
consequence, he thinks, to ascend the river while it has the least 
water and current, and the strongest sea-breezes; he would, 
therefore, instead of the time formerly pointed out as best suit¬ 
ing himself in the way of tradje, advise those going on a voyage 
of discovery, to set off with their boats about the latter end of 
August, ov the beginning of September, during which last 
month, and the greater part of October, they would experience 
less difficulty than at any oUier season ; for he had no doubt of 
tlie sea-breezes, during these months, extending 300 or 400 
miles up the country. His boats found them as strong at Noki 
Congo as they were lower down the river; and at that dis- 
tance, he concludes, the country begins to be more^ upon a level, 
as the river must then, considering its rapid descent for 150 
miles, from Boola Beeka to the ocean, aijd the mountainous na¬ 
ture of the country through which it • issues, be nearly upt)n 
the same elevation with the source of the Senegal, which per¬ 
haps has not a run of more than 700 nyles, 300 of which are in 
the tide’s way. The Mayumba traders that Mr Maxwell met 
with corroborated this idea; for they told him, that tht?ir coun¬ 
try was one continued forest, and that the river (Enzaddi) 
there, appeared much larger than at Embomma; and from the 
number of days they had been upon the road, he calculated 
that they had travelled upwards of 400 miles. He also thought 
that .the season he recommended for their departure would be 
peculiarly favourable for passing the cataracts, as it would not 
require the boats to be carried so far, in order to avoid the com- 
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motions below, and the auction above the falls, as it would do 
during the flood; and besides, it would be the very best time 
to encounter th^ rains, which constitute the only formidable ob. 
Stacie to such an adventure, as they would have commenced in 
North Africa three months before the boats set out from Oyster 
Haven, and by thus leaving the rains behind them, they could 
experience no wet weather until dropping down the river four 
months afterwards. The best time therefore, according to Mr 
Maxwell, for Mr Park and his party to leave England, allow¬ 
ing the vessel a three months’ passage out, would be the end 
of Mayv 

Such was the correspondence between Mr Maxwell and Mr 
Park; the whole of which evidently turns upon two points; 
1st, Whether the Congo can reasonably be admitted m the 
mouth of the Niger ? and, 2dly, If admitted, whether it would 
be better to ascend die stream in quest of Wangara, or descend 
the Niger in quest of the Congo ? The first of these points, 
viz. that the Congo is the outlet of die Niger, aj^iears probable 
from the immense size of the river, when compai^ed with the 
short distance between the sea and the back-bone of the country; 
from its having the colour of brick even at the end erf* the dry sea¬ 
son, when all the other great rivers of Africa, beyond the reach of 
the tide, are of a blue or dark colour. From the vast number 
of floating islands, of which it is never free, (Mr Maxwell inform¬ 
ed me that he saw generally three or four large ones every day, 
all the time be was in the river), and especially from its annual 
increase into full flood six weeks before the rains commence in 
South Africa;—“ these circumstances evidendy shew, that its vo¬ 
lume of water is entirely disproportioned to its apparent geogra¬ 
phical domain; and that it draws its resources from a greater 
distance to the northward than is generally supposed. In fact, 
it appears to have roblied all the rivers on tlie western shore of 
Africa of their birth-right; for though many of them are navi¬ 
gable as far as the tide goes, yet when compared with the Con¬ 
go, they dwindle into brooks, which proves that it can be no 
great distance from the sea to their source, and that there must, 
during the rainy season of four months, be a prodigious accu¬ 
mulation of waters to the eastward of the mountains from wliich 
they take their rise, such as, without an adequate drain, like 
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tfie Congo, would inundate a great extent of the interior of 
Afrifti. We have indeed heard mych of the influence of evapo¬ 
ration ; but when applied to the present case,jthe question still 
recurs, how has the Congo so far outstripped all its fellows ? It 
must draw its immense resources from some quarter; and there 
does not appear a more likely hypothesis than.that which sup¬ 
poses it to stretch to Wangara, past the Mountains of the 
Moon, and thus become the outlet of that immense drain which 
is known to exist in the interior of Afiica.'" 

There is but one objection to this reasoning that appears in any 
degree formidable, and which was stated to Mr Park, although 
not contained In the correspondence ; namely, the difference of 
time between the floods of the Niger and the Congo, which is no 
less than three months. The answer given w-as in substance as 
follows, From every account which Mr Park obtained of the 
Nig^, it appears to be a sluggish running stream, between Sil- 
la and Wangara. And, in confirmation of this, we may re¬ 
mark, that in the memoir at the end of Mr Park’s Travels, it 
is particularly stated by Major Rcnnel, that the distance be¬ 
tween Tombuctoo and Houssa is 200 miles, which takes the 
merchants eight days, in their ordinary way of sailing, to go 
and return. With us it may appear an unnecessary waste of 
time, being no more than a mile per hour straight forward; 
but those conversant with the inland navigation of rivers, know 
well how troublesome those calms are, w^ich aj% occasioned by 
clumps of tfees and elevations of the shore. They frequently, 
in the sea-phrase, “ take the wind from the sails,” and leave 
him to the rate of the current alone. Jt is not to be wondered 
at, therefore, if these 200 miles, with the necessary windings of 
the river, which we may estimate at 32 miles more, should take 
them eight days in descending^ when tlie boats are heavily 
loaded, for this is at the rate pf 29 miles per day. But how, 
it may be said, can they return in the same time from Houssa to 
Tombuctoo ? I answer, it is particularly mentioned, in this last 
case, that tliey can only do it when they have a good breeze; 
for if the windings of the river be 232 miles, and the progress of 
the stream which they have to overcome be ab«3ut a mile per hour, 
or 192 miles in all, this makes the real distance between the two 
jilaces to be 421 miles, or 53 miles per day, which, even with the 
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use of sails, is perliaps fully as much as they can accomplish. 
From these observations, then, it appears, that in descending to 
Houssa, in whatever way they sail, they do little more than 
float down the stream during their eight days voyagfe; but t|iat, 
in returning to Tombuctoo, they need the assistance of a good 
breeze to reach it, in* the same length of time. Allowing, there¬ 
fore, a mile per hour as the average rate of the current, and 
supposing the distance between Wangara and the uppermost 
falls of the Congo to bo 2000 miles, which appears from the 
Map to be not too great an allowance, after including the ne¬ 
cessary windings, it will take nearly three months for the flood 
of the Niger to reach EmlK)mma. On the wholo, then, it ap¬ 
pears not unreasonable to suppose, that the Congo may be the 
outlet of the Niger; and I have sufficient evidence to enable 
me to assert, that such was the opinion of Mr Park himself. 

But still the other point remains to be investigated, Wh^fthcr 
it would be better to ascend the Congo ii; quest of Wangara, 
or descend the Niger in search cf the Congo ? From the per¬ 
usal of the foregoing correspondence, <mc would be led to 
think the first of these plans undoubtedly the bostf but the 
African Association, for reasons certainly that seemed to them 
salisi’actory, chose the second. Accordingly, Mr Park left Bri¬ 
tain January 28, 1805, accompanied by bis brother-in-law Mr 
Alexander Anderson as surgeon, and IMr George Scott as 
draughtsman, originally from Selkirkshire; H. Gorcc, a lieu¬ 
tenant, and about lilly men of the African Corj)s, station¬ 
ed there, vf>hmlccrc(l their services. But by a letter from 
Mr Park, dated Sanianding, in the November following, 
all tlie above, except lifmsclf and four others, had fallen a 
sacrifice to those baneful distempers the fever and flux. At 
that time, he expected to»l)e in Britain in May 1806, but ma¬ 
ny years alas! have elapsed without the arrival of this adven¬ 
turous afld interesting traveller. By a letter, indeed, from 
Sierra Leone, lately exhibited in the [)u])lic papers, (February 
12, 1812), bis fate seems to Ik: fixed, for it is there stated, 
“ that some presents which he had entrusted to a chief to de¬ 
liver to the King of Tombuctoo, not having been delivered, 
and some remonstrances on the subject having Ikcu made,' the 
ruffian determined to sacrifice him; ami that Mr Park and bis 
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^mpanions, seeing their fate to be inevitable, embraced each 
othftr, and plunged into the Niger, where they perished.” It 
is added, that “ the canoe itself ov'erset, and all his property, 
meinorandums and papers were lost.” It will he some gratifi¬ 
cation, perhaps, to be informed, that whilst Government in¬ 
sured him of a handsome provision in thef event of his return, 
it was .also stipulated, that in consequence of his death, his 
widow should receive a suitable annuity, and that, in order to 
fulfil this engagement, L. 3236, 10s. were voted by Parlia¬ 
ment, 2d April 1808. 

Here I might allow the matter to rest; but as the route which 
Mr Park took has been so disastrous, and as, at some future 
period, the sug<^tion of Mr Keir may perhaps be acted upon, 
I shall add some observations which Mr Maxwell was pleased 
to communicate along with the correspondence; and which, 
from his intimate acquaintance with the African climate and 
character, certainly deserve attention. “ I cannot think,” says 
he, “ of closing the subject, w’ithout oflering a few remarks on 
the line of conduct pursued by the African Association, on Mr 
Park’s second attempt to explore the course of the Niger by the 
same route in which he suffered such variety of hardship and 
distress a feAv years before. One would have supposed, that if 
the course of the Niger, with its towns, population, trade, 5ec. 
had been the ultimate object of their researches, nothing new 
could have been looked for on that head, as far as Silla; and^as 
for traffic, they could not reasonably expect tfiat an adventu¬ 
rous Briton or two, pursuing the track of their coflle.s, across 
1000 miles of wilderness once a yea?^ would do away the ex¬ 
pence, toils, and dangers of the jourhey, or cause the trade to 
flow in greater abundance to the sea coast, than it had done for 
centuries before, unless the natives found their advantage in it; 
that is, found a better market there than they do at presait, Or 
with the Moors to the northward. His interesting narrative 
leaving the reader’s mind so completely satisfied of his veracity, 
we cannot but w'onder at his rashness in again exposing himself 
to such imminent perils,—^increased, too, in projiortion to the 
number of his followers; and lament that it should have been 
the’occasion of depriving the nation of one so admirably calcy-i 
lated for prosecuting that hazardous enterprise And especial. 
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ly sOy when we have undoubted authority for bdiieving, that hb 
went out under the drm persuasion of the Congo being thei^9Ut- 
let of the Niger, and which his queries to me clearly inranuate. 
But thinking no doubt, that, by descending the river, he wqpld 
eiave two-thirds of the delay and fatigue of the navigation; and 
erroneously judging^ perhaps, that his splendid equipment (as 
applied to Africa) would make on impression on the simple na¬ 
tives, he suffered himself to be deluded into that fatal security 
which, in alj probability, has proved his ruin. When his going 
out in the old route, with a suite of fifty persons, under the im¬ 
posing colour of embassy, was first annoqnced to the public, I 
immediately, without consulting an oracle, predicted the tra^c 
fate of the whole party; and am quite astonished that Mr 
Park, who has delineated the Negro and Moorish character 
with so much truth and feeling, should have been so deluded as 
not to foresee the accumulated perils of such an adventure. ^ In 
no part of Africa (Daliomy excepted) have I ever seen or heard 
qf any thing like pomp or ceremony observed in the intercourse 
between native princes. Besides, when a number of men are 
seized with an endemic, (a disorder which invariably attacks 
Europeans in fifteen or twenty days after their arrival on the 
coast of Africa), their numbers, for they must necessarily 
]bave beeu crpwded in a small space, instead of affording mu¬ 
tual md, or iijspiring confidence, only increase the viru¬ 
lence of the disease; and the intrepid hardy individual, who 
might singly, |)erhaps, have withstood the attack, seeing l^is 
comrades fall arqund him, sinks in despondency and shares 
their fate. Mr Park i| a strong instance of this, and shows 
what privations, dangers. And difficulties may be surmounted by 
enthusiasm and perseverance; and yet, with a large share of 
these essentials, and a robust constitution to boot, even he 
would qftpn have fallen a victim to hunger, cruelty, and sick¬ 
ness, bqt ‘for a protecting Providence, and three or four good 
Samaritans who administered to his wants, So that, in every 
point of view, he has l)een wrong in tfius commencing his 
journey; for, if the ^natives marvelled so much at his singly en¬ 
countering so many difficulties and dangers, “ far from his.mo- 
tber and wife, who should grind his corn;” asking of him, if 
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tflere "were no rivers in his own country, “ that he came so far 
to bsihold and drink of the Jolibawhat must have been their 
astonishment when he returned amongst tliem W'ith fifty anned 
follc^wers? 'Would it not create jealousy, and induce them, 
from safety and the fear of future evils, instead of furtlier- 
ing, to retard his progress ?—In the foregding letters, I have 
endeavoured to explain the advantages of a water comniu- 
nication with the interior of Africa, for the purposes of com¬ 
merce ; and that without it, there is an utter impracticability 
of carrying on trade in any other way than has been clone fcir 
ages past, owing to the jealousy of the natives, and tl>e sickli¬ 
ness of the climate. But were I disjx)scd to penetrate the wilds 
of Africa for the nobler purpose, as the Association gives out, 
of visiting human nature in its most abject condition, intro¬ 
ducing the light of the Gospel, and the blessings of civilised 
life,^I w^ould proceed upon the plan pointed out in my let¬ 
ter of 1st May 1803 to Mr Keir, by means of' native African 
youth, brought home and e;liicaU^d for the j)urpose, as the Por¬ 
tuguese arc in the habit of doing in the kingdom of Angola, 
where th^y have numerous establishments. And if tlic spirit 
of adventure could not be laid asleep whilst they w ere training, 
I would go upon that plan with which the Association ori¬ 
ginally set out; and as the Niger has already been explored the 
length of Silla, and the situation of the Lake Dibble, wdtli tlie po¬ 
sitions of Tombucloo and Houssa tolerably well ascertained, I 
would commence my journey on foot from Whidkh or Benin, if 
the monarch of either of those countries could be prevailed 
upon to patronise the undertaking. ^ These capitals cannot 
be more than 500 miles from Wang*lara, which wopld at once 
determine whether it there ended in lakes, as has been as¬ 
serted. The protection of the Eyos, tex), the most power¬ 
ful nation in Africa, and who undoubtedly border upon the 
river, might, in all probability, be obtained through the inte¬ 
rest of Ardrah, a trading state upon the coast: in this route 
the adventurer would be freed from the machinations of the 
Moors, which alone I consider an insuryiountable obstacle 
to tracing it in the direction hitherto attempted. The suev 
ecsb ‘of the benevolent views of the Association, in advancing 
the sacred cause of Christianity in that country, depending much 
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on t})e course of the Niger, as being the likeliest means of af. 
fording a ready and safe communication, with the di^rent 
states; its extent and geographical situation becomes a matter 
of much interest, whether it issues by the Congo, or has pome 
other outlet But it may be proper to st^te, that since my 
letters to Mr Park, I have been informed by a friend, that 
when he was on the coast lie purchased a few slaves at Lagos, 
who could write Arabic, and who told him that they had come 
the whole of the toay from their own country to Lagos by water, 
—^a fact which certainly merits consideration. As a pedestrian, 
then, and Mr Park’s unaffected narrative warrants it, I would 
strictly adhere to simplicity, if not poverty of appearance, hav¬ 
ing neither horse nor servant. Of course, I could possess little 
to excite their avarice, or give occasion to plunder or violence ; 
whilst my defenceless, destitute situation, would, as he expe¬ 
rienced, be sure to call forth their sympathy and compaasion. 
Indeed, 1 have little doubt, that the self-same savage, ivho 
might be tempted to rob or murder me for a few glass beads or 
buttons, would, if no such allurements existed, open his hut to 
receive me, and share with me his vegetable meal. For instances in 
support of this, we need only advert to the genuine hospitality and 
kindness which Mr Park experienced in his utmost need from 
the tender-hearted woman, who, with her maidens, jirepared his 
supper and sung him to rest in a stormy night; and the good old 
Dooty, indignantly tossing his arm when he heard of the inhuman 
outrage committed on Bainbarra’s stranger,—who recovered his 
horse, without which he could not have reached Kamalia, where 
Iionest Xarfa, like a ministering angel, lighted up his nearly ex¬ 
tinguished spark of life, and filled his fancy with a train of bright 
ideas. Such precious instances of glowing philanthropy cannot 
be surpassed by Europeans, and may serve as a sample of what 
the western lithiopians wore as a people 3000 years ago, when 
the gods of the Greeks held their annual festival of twelve days 
with that innocent and virtuous race. Alas ! how widely diffe¬ 
rent is their lot in the scale of humanity now, to what it was 
when they drew forth such general admiration and praise.— 
Having already swelled this beyond all moderate bounds, I 
shall not offer any recapitulation, l)ut you vdll observe, that I 
calculate upon the ultimate and sure success of these researches. 
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English 

Losnoo 

Mayumba 

The head, 

Entoo 

Entoo 

The hind head, , 

Cusso zc entoo 

Cusse ze entoo 

Fore head, 

Endoonzee ze entoo 

Boolo ze entob ^ 

The eyes. 

Maisoo 

daisoo 

The eye-brows, 

Ensanja ze maisoo 

Keeka ze doiaoo 

The nose, ' 

Eeloo 

Bombae . 

Bridge of the nose, ’’ 


Banga embombae 

The mouth. 

Moon wo 

Nooa 

The tongue. 

Loo leemi 

Loo deemi 

Spittle, 

Matta 

Mantai 

The ears. 

Mattoo 

Cootoo 

Hair of the head, 

Blainghe 

Sooki or Lainghe 

The neck. 

Lainga 

Lacca 

The belly. 

Voomcc 

Voomo 

Loins, 

Mneunga 

Meyoanga 

The elbow. 

Cuddi ze coco 

Chinaisso zS coco 

The arm-pit. 

Seimpaccaycg 

Scimpaccanea 

The hair of Uic arm. 

Meeka 

Meeka 

The thumb. 


Laimba emgoodi 

The fingers, 

I.aimbo 

Laimba emsuso 

The nails. 

Zallo 

Enzalla 

The knee. 

Ecoongaloo 

Ecoonganoo <■' 

The leg. 

Coolo 

Tanga coolo 

Calf of the leg, 

Vooma ze coolo 

Soonyea coolo 

liie ancle, 

Cuddi ze coolo 

ChincuRso ze coolo 

The hough, 

Fucco ze coolo 

Foocca ze mallo 

The heel. 

Cuddi ze mallo 

Soughi tambi 

Che tambi 

Sole of the foot. 

Tambi zc mallo 

The foot, 


Tambi 

The instep. 

Rnccela zc mallo 

Necma tambi 

The toes. 

Lainibo zc mallo 

Laimbo 

Small of the back. 

Cooiida coonda embopsu 

Mnzeela enswmhi ! 

The shoulder. 

Veembo 

Saingwa haiiuba 

Tears, 

Monsangs 

Mansongoze 

The fletih. 

Soopyea 

Soonyea 

A dead body. 

Voomhi 

Voombi 

A crowd of jieojSc, 

Boanto 

Endonga 

A man. 

EyaccaJa 

Bayaccala 

A woman. 

Bakainta 

Buchainta 

A boy or girl. 

Alaize 

Monnalaika 

A cliild. 

Moatui 

Moanna 

A dwarf. 

Dodo* 


A negro. 

Feota 

I.ombse 

A white man. 

Emondeili 

Emoondeil^ 

A mulatto. 

Emwi^lo 

Emwailo 

An albino, or white ) 
negro f j 

Doondo 

Doondo 


The elephant. 

Enzaw'te 

Enzaoo 

A sheep, 

Mai-inae 

Kndonnoi 

Tlie goat. 

Encombic 

TablKi 

ITie cat. 

Waiye 

Bomba 

The lion. 

CusBt* 

Cossc 

The leopard. 

Engoh 

Magainde 

The mouse. 

Pooko 

1 

1 , 

The rat. 

Pooko engono 

Engonie 

The wild man 6 feet ) 
in height. 1 

Poongou 

A. 

The wan outang, 

Chimpainzee 

F.nzeecoo 

1 'flic monkey. 

1 Fnchecm'4 

Encaywa 
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Emolish 


The parrot, 

A fowl, 
fA duck, 

A pigeon, 

A year. 

Night,. 

Midnight, 

A musket, 

A tobacco pipe, 
Brandy, 

Palm wine, 

A small bell. 

Eggs, 

A battle. 

The ocean, 

A song, 

A ship, 

A boat, 

A slave, 

A prince, 

A priest, 

\A priestess, 

A doctor, 

A fool, 

A villain, • 

A husband, 

A wil^. 
Medicine, 

Milk, 

A stone, 

A musket-ball, 
Paper, 

Ink, 

Beautiful, 

Bitter, 

Cold, 

To bind, 

To unbind, 

A sore or ulcer. 
The itch. 

The yaws. 

The small pox, 
A cold, 

A cough. 

To bathe, 

A madman. 
Madness, 

To be drunk, 

A language, 

To speak. 
Truth, 

To tell a lie. 

To roast, 

To peel. 

To boil, 

•A rope. 

To pull. 
Mighty, 

Short, 


Loanoo 


Encoosu 


Baimba 

Seevou 

Bocela 


Teemba 

Malavu mampoota 
Molavu masamba 


Ma^oya 

Macho 

Veeta 

Emboo 

Coonga 

Macoombl 

Enzaoze 

Bavecca 

Foomu 

Boonzie 

Soonzie boonzie 

Ganga cmkisse 

Baba 

Epdotchi 

Nooni 

Caon 

Blonga 

Chaala 

Taddi 

Tooza 

Emcanda 

Endeembo 

Neava 

Cheloola 

Chozee 

Beendica 

Beendula 

Poota 

Enquallala 

Encoodu 

Chingenya ' 

Voove 

Ecollolo 

Yubbela 

Laws 

Lawakisse 

Ecollo 

Baimba 

Soasa or Tooba 

Chcrrica 

LaVoonu 

Couca 

Toonda 

Lnniba 

Emseenga 

Volla 

Mweinge 

Coofe 


Mavvmba 


Coosu 

Cooacou 

Vademjou 

Baimbae 

Seehou 

iQueela 

Maseeka 

Tab 

Sooh 

Molamma mamgwalla 

Malamma mamfeekou 

Mawoway 

Mahi 

Zeengou 

Emboo 


Momcoocanw 

Endoki 

Pongo 


Mavoomina 


Endoode 


Poota 

Feecima 

Boba 

Calla 

Cohqla 
Cobbela 
Lawse 
Lawsea 
Ecollo • 

Baimba 

Cherrica 

Lahoonu or Mayamma 

Couca 

Toonda 

Lamba 

Seenga 

Holla 

Ecinge 

Coofe 
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Ewatiau 

k 

Loanco 

Tokai, 

Vonda 

Pepper, * 

A bird, 

I^ngwa 

Nrome 

The wing. 

Mavava: 

The bill, 

Zodea 

The down, ' 

Mavooze 

A feather. 

Loosalla 

Indian rubber. 

Emvotchc 

Tell the truth, 

Tooba cherrica 

A ripe plantain. 

Tibba cha foolaca 

A ripe banana, 

Totta cha foolaca 

A bunch of palm nuts, 

Chazze chimbah 

Many bunches of do. 

Beazze chimbah 

A canoe. 

Boattoe 

Many canoes, 

Meattoe 

Very dear, 

Saiza bene 

A noted thief. 

Kapaikale 

A little fellow, 

Deekidc 

To curse, 

Locolo engoozie 

A butterdy. 

Loombaimba 

Be quiet, 

Lingama 

Noise, 

Youka 

Silence, 

Moodeyoma 

To drink. 

Nooah 

Having drank. 

Noweene 

Him or her, 

Naande 

Thou, 

Accu 

Me, 

Meenou 

That, 

Onna 

This, 

Awo 

Altogether 

Eonso 

A poisonous bark 

The person ap- 

Cassah 

pointed to ad- f 
minister it at T 

Ganga em cassah 

their ordeal tri^s j - 



Mawmba 


Noongu 


Mahahee 

Jubbo 

Mavoonie 

Loosalla 

Emvoke 


Tibba cha foolaca 
Totto cha foolaca 


' / 


Emboondo 


A NURSE’S SONG. 

* 

Linga ma Chinchuddi, Linga iqh. Be quiet, Chinchuddi, be quiet; 
Moana wa coolaca, waiiizc. Chin* The child is slcejiing, go away Chin¬ 
chuddi, chuddi; 

Linga ma, &c. &c. Be quiet, &c. &c. 


A peculiarly plainiSve Air^ sung at the close of a Buffalo J/unf, suppos¬ 
ing some of the Party to have been killed that AnimaL 

Empaccasa Neunyanoe 
bam Tillinia Leonga, 

* JVfolle Mommi Maame. 
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A HI? II.— Notices respecting the HvmeUiaya Mountains, and the 

Sources of the Jumna and the Ganges, By James 

Baillie Phaser, Esq. * 

In the first number of our Journal, we wA'c.enabled, through 
llie kindness of Mr Fraser Tytler, the friend and relation of Mr 
Baillie Fraser, to present our readers with a general notice of 
his interesting journey through part of the Himala Mountains, 
and to the sources of the Jumna and the Ganges. The ex¬ 
tracts from his manuscript journal, which Mr Tytler read be¬ 
fore the Royal Society of Edinburgh, and the magnificent draw*- 
ings which he exhibited, of die wildest and most interesting sce¬ 
nery of that stupendous range of mountains, excited a high de¬ 
gree of interest, and we arc persuaded, that this interest will be 
sustained by the perusal of the work itself. It would be incon¬ 
sistent with the nature, as well as with the limits of a Philoso- 
phical Journal, to follow Mr Fraser along the line of his route, 
or to attempt to give even an abstract of Ids observations on the 
natural history of the country, or on the manners and institu¬ 
tions of its inhabitants. All that we can pretend to accomplish 
at present, is to select some, of those descriptions which are re¬ 
markable from their novelty, or which belong more immediate¬ 
ly to tlic subject of Physical Geography. 

Account of the Ghaut or Pass of Comhosrsein. 

At the village of Comharsein, in a petty state of the same 
name, wliich occupies two valleys stretching from the crest of 
the Whartoo Range to die Banks of,the Sutlej, there is a sin- 
*gular descent to the river, which attracted Mr Fraser’s particu¬ 
lar notice. 

“We found,” says he, “ the descent prodigiously steep and 
long, very ncai'ly three miles; the first part somewhat, circui¬ 
tous, but the last mile was a continued flight of irregular steps, 
rudely constructed from the materials afforded by the mountain. 

These stones are of a very hard quality, composed of quartz, 

__ » 

• Extracted from the Jmrnal of a Tow through part of the anotoy range of 
the*llimala Mauntainr, and to the Stfurcea of the liivcra Jnmma and Gangea, By 
Jakks DAiitiB FrjAba, Esq. Loiul. 1820. 1 Vol. 4to pp. <ii8. 
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and have been ^id with considerable art, one step being formed 
by the’ small ends of long pieces, which are deeply buriSd in 
the hill side, andtthe next by similar long pieces, Imd crosswise 
upon the first, so as to prevent the possibility of their moi?4ng. 
The fatigue of such a descent is very great, and w'as increased 
to the imagination, \jy the view of the endless diminishing flight 
of steps that stretched l)elow us, for there is little variation or 
turning in the whole length ol’ this extensive staircase. 

* “ About 150 feet abo\e the river, there is a certain quantity 
of table land, which was distributed irregularly along the banks 
of every winding of the stream. The soil here appeared to be 
good, and it is all well cultivated, chiefly with rice. The 
breadth of the .stripe in no place exceeded SOO yards. Per¬ 
haps the productiveness of this table land may have formed one 
ivason for tlie construction of the Ghaut we descended; which, 
m point of length, steepness, and singularity of constructiolh, is 
surpassed by nothing I have heard of, and is as well worth see¬ 
ing as any thing 1 have met with in India. * * * 

“ The perpendicular height of Comharsein alxne/ihe river 
cannot be so little as 3000 feet. There must be several thou¬ 
sand steps in the rude flight of stairs above described, and 
these, added to two miles ot* steep and irregular descent at first, 
cannot well give a less positive elevation. Just at the top of 
the long flight of stairs, wc found an orchard of apricot trees, 
the fruit of wjiich was nearly ripe. * * * * On the banks of 
the river we found several huts of gold finders, who gain a live¬ 
lihood by washing the sands of the Sutlej for the gold they 
contain. Thi.s precious i^etal is found in considerable quanti¬ 
ties on its banks, and, it is said, comes from gold mines of some 
consequence in Bootan." 

Account of the J-hoola^ a singular Bridge o'ver the StitUj at 
llampore, 

*• A communication is kept up across the Sutky by means of 
. that singular and dangerous kind of bridge which in the hills is 
termed a J-hoola. ^ At some convenient spot, w'here the ri¬ 
ver is rather narrow, and the rocks on either side overhang the 
stream, a stout beam of w'ood is fixed horizontally upon or* be¬ 
hind luo strong stakes, that are driven mto th% banks on each 
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lide of the water; and round these beams ropes are strained, ex¬ 
tending from the one to the other across the river, and they are 
hauled tight, or kept in their place, by a sort of windlass. The 
ropp used in forming this bridge is generally*from two to three 
inches in circumference, and at least nine or ten times crossed, 
to make it secure. This collection of ropes is traversed by a 
block of wood hollowed into a semicircular groove, large enough 
to slide easily along it, and around this block ropes are suspend¬ 
ed, forming a loop, in which passengers seat themselves, clasp¬ 
ing its upper parts with their hands to keep themselves steady ; 
a line fixed to the wooden block at each end, extending to 
each bank, ^rves to haul it and the passenger attached to it 
irom one side of the river to the other. 

“ The J-hooIa at Rampore was somewhat formidable, for the 
river tumbles Ix-neath in a very awful way, and the ropes, 
though they decline in the centre to tlie water, are elevated 
from 30 to 40 i'eet above it. The span is from 90 to 100 yards. 
Although it was evident that the actual danger was small, it 
was not without certmn uncomfortable feelings that I first 
launchedvjut in the machine to cross the Sutlej.”—p. 260. 

Singular method of treating Infants when asleep. 

“ At a miserable village called Bakun., we witnessed a very ex¬ 
traordinary practice, to which the inhabitants of the hills submit 
their young children. Several straw sheds are constructed on a 
bank, above which a cold clear stream is led to water their fields, 
and a small portion of this, probably of three fingers breadth, is 
brought into the shed by a hollow stick, or piece of bark, and falls 
from this spout into a small drain, which carries it off about two 
feet below. The women bring their cliildren to these huts in the 
heat of the day, and having lulled them to sleep, and wrapped 
their bodies and feet warm in a blanket, they place them in a 
small bench or tray horizontally, in such a way that the water 
shall fall on the crown of the head, just keeping the whole top 
wet with its stream. We saw two under this operation, and se¬ 
veral others came in while we remained, to place their children 
in a similar way. Males and females are equally used thus, and 
their sleep seemed sound and unruffled. 

‘‘ The mode, too, of lulling asleep was singular: seizing the 
infant >vith both arms, w^th these, aided by tlic knee, they gave 
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it y vlolfnt rotatory jHotiou, that seemed rather calculated to 
shake the child to jiicces than to pnxlucc the st)ftt;ffectof^uiii- 
ber. It was, however, unerring in its effects. One of the chil¬ 
dren was intently looking at the strangers, and eyeing^the 
dresses and arms with every - symptom of strong curiosity and 
excifement; no sigKS of drowsiness could be traced, yet the vi- 
,gorous operation admitted of no pause; its eyes gradually clo¬ 
sed, and in tiO seconds it was fast asleep. 

“ On inquiry, we found that this singular process for sleep¬ 
ing, and bathing the children, is universally used throughout 
the hills, \\hcre there is the means of using it, under a notion 
that it is very salutary to keep the head cool, and,that it Increa¬ 
ses hardih(K>d and strength.”—105. 

Xvar Prospect of the Hi malaya Tianffc. 

“ Such was the slope, but steep and interrupted wdlh fallen 
trees, over wliich we reached the pass between the two peaks of 
the Urructa Mountain, whence looking to the nortlnvard, the 
whole stupendous range of the Himala burst upon o ir view, 
now no longer fading into distance, but clear and wt^' defined. 
Bright with snow,*and rising far above all intervening obstacles, 
they stretched, l)ounding our view, from far be^amd the Sutlej, 
till our sight was inteiTupted where in all probability the hills 
of Gungootree and Buddrinaatli arose.—The day w as clear, and 
only hero and there a black cloud rested on the highest peaks. 
The sc:cue w'as majestic, and, if the epithet can justly be applied 
to any thing on earth, truly sublime. 

“ There is that in the appearance of the Himala Range, 
which every person who has seen them will allow to be peculi¬ 
arly their own. No other mountains that I have ever seen 
liave any resemblance to their character. Their summits shoot 
in the most fantastic and spiring peaks, to a height that asto¬ 
nishes, and when seen from an elevated situation, almost indu- 
tes the belief of an ocular dcHjeption. The very lofty and shag¬ 
gy ranges which are thrown out from their feet, up towards that 
on which wc stood, shrunk into petty hills in their presence. 
Unless, liowever, eoniething approaching to them in its nature 
has been seen, it is no easy matter to form or to give an idea of 
the striking maas of objects w hich they present, seen as we riow^ 
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saw them. It will be best attempted by the drawings which de¬ 
lineate the scenery,'”—P. 159- 

Descpption the Himalayan Range, and the ^Passes across it. 

“ The great Himalayan snowy range is only the highly 
elevated cr^st of the mountainous tract that divides the plains 
of Hiiulostan from tliosc of Thibet or Lesser Tartary. Far as 
they predoniie.ate over, and precipitously as they rear them¬ 
selves above tlic rest, all the bills that appear in distinct ranges, 
when viewed from the plains, are indeed only the roots and 
branches of this great stem, and however difficult to trace the 
connection, can*always be detected betwemi each inferior moun¬ 
tain, and some particular member of its great origin. At times 
indeed, this cfMuiection seems nearly broken; atid a h)fty peak, 
rearing itself as if in rivalry, presents a very extensive ramification 
of lei|^er ndges, scpai’ating ravines which extend down to the 
great drains of the country, and thus becomes, as it were, the 
nucleus %)f a subordinate district; from the lofty height of 
w'liicb, tl^ country between it and the principal chain seems 
comjiaratively low, though very rugged; and in this hollow ge¬ 
nerally lies some river, with its subsidiary streams, which drain 
a large portion of the snow that annually melts lltom their sides. 
All the regularity of ranges wffiich deceive the eye, on viewing 
this mountainous belt from the distant plains, thus vanishes on 
entering the country; and the whole becomes a confused and 
chaotic, assemblage of most rugged mountains, huddled into 
masses and peaks, and running into ridges, which defy arrange¬ 
ment; and it is only by attentive observation that they can be 
traced to one or other of the mighty'piles that compose the 
snowy range. 

“ The horizontal depth of this mountainous tract, on that 
side Avhich overlooks Hindustan, is no doubt various; but from 
the difficulty of the country, the traveller performs a joflrney of 
many days before he reaches the foot of the immediate snowy 
cliffs. The best observations do not authorise more than an 
average ol‘ 60 miles from the plains to the commencement of 
these. , The breadth of the snowy zone itself, in all probability, 
varies .still more; for huge masses advance in some places into 
the lower districts, and in others the crest recedes in long ra- 
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Vines, tlvat are tlje beds of torrents, while behind they are clo¬ 
sed by a succession of the loftier cliffs. Every account Vfe re¬ 
ceive of a passage through them, gives a detail of many days 
jrturney, through deserts of snow and rocks; and it is to b^ in¬ 
ferred, that on the N. E. side they advance to, and retreat from 
the low ground ip 'kn equally irregular manner. Indeed some 
accounts would induce the belief, that long ranges crowmed with 
snow-clad peaks, project in various places from the great spire, 
and include habitable and milder districts; for in all the routes 
ol‘ which we have accounts, hills covered with snow are occasion¬ 
ally mentioned as occurring, even after the great deserts arc 
passed, and the graziftg country entered. The .breadth^ then, 
of this crest of snow-clad rock itself cannot fairly be estimated 
at less than from 70 to 80 miles. * * * 

4 

“ Vaiious sources of information lead us to presume a pretty 
extensive detail of hills beyond the loftiest belt, that by no npeaiis 
terminate even at Gara or Gartope, though they do not reach 
the height of these to the W. and S. W. A branc]|' of the 
Cailas range, undoubtedly a ramification of the Himala, stretch¬ 
es out beyond the lake Mansrowar, a considerable way to¬ 
wards Gartope. The general character of the hills on the 
N. E. side of the Himala, if we may judge from information, 
seems somewhat less rugged and unhospitablc than those on 
the S. W. face. * * * ♦ 

“ The great snowy belt, although its loftiest crest is broken 
iuto numberless cliffs and ravines, nevertheless presents a bar¬ 
rier jx?rfcctly impracticable, except in those places where hol¬ 
lows that become the l)eds of rivers have in some degree inter¬ 
sected it, and facilitated* approach to its more remote recesses. 
Few rivers hold their course wholly through it; indeed, in the 
upjx'r part, the Sutlej alone has been traced across this rocky 
barrier, and thorn is a path along its stream, from different 
parts ofVhich roads diverge, that lead in various directions 
through the mountains. No reasonable doubt can now exist of 
the very long and extraordinary course which that river takes. 
'Fhe routes given ,below will trace it particularly, nearly to its 
origin. Several other passes through the Himala exist .to the 
sonth-oaslward ; but I am unacquainted with all of them. l>e- 
Youd Kiunaoon, helweeii which and tliat of the Sutlej the 
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passes of Joar,. Darma, Nitteemana, Lamanittee, Guroo- 
neeftee and Birjee are found practicable for the conveyance of 
goods. * • • • g 

* Beside these chief passes, there arc others of more danger 
and difficulty that pervade the snowy range in various direc¬ 
tions, finding outlets to the milder countries* beyond. Such is 
the pass near the source of the river J’pannevie, tliat from 
Bhurassoo to the neighbouring districts of China; a path also 
said to exist near Kedarnauth, &c. Sec. These arc all so dan¬ 
gerous and toilsome, that^ew but the wildest inhabitants of the 
most inhospitable regions choose to invade their deserts of eter¬ 
nal rock and snow, where no living thing is seen, and no mean*^ 
are to be obtained for long preserving life. To the westward 
of the Sutlej, the passes are perhaps more frequent, certainly 
less difficult. The pass of Cooloo through Stanpore, by Luck- 
tote to Gara and Ludhak, and that through Chumbee by 
Joocela, Mookhee, and Iltoorpore, arc among tlic best and most 
frequeued. With those which may exist farther to the west¬ 
ward between Chambee and Cashmire, I am unacquainted; 
but it is well known that a comparatively easy and much fre¬ 
quented road is found from the Punjab "to Cashmire, and 
through that valley to Ludhak, and the other .states and dis¬ 
tricts of Thibet. I am unacquainted, even by information, 
with the actual course through the hills to Cashmire, but it 
doubtless leads along the river Jy,thure, which anses ip the hills 
bounding that valley to the north-east and cast.” 

On the Limit Perpetual Congelation in the Himalaya 

Range. » 

The Limit of Perpetual Congelation in the Himalaya 
Mountains, has been a matter of some controversy. A learn¬ 
ed writer in the Quarterly Review has asserted, that tliis height 
is behno 11,000 feet above the sea, and has maintained that the 
height of the range itself will be found much inferior to that of 
the Andes. Captain Webb, from numerous heights taken 
with the barometer, has drawn a very diflFerent conclusion. 

“ Near the Temple of Milum, (says Mr Fraser,) elevated 
11,405 feet, there were large fields of oe or rye, and buckwheat, 
and at an elevation of about 13,000 feet, he procured some plants 
of spikenard. On the 21st of June, Captain Webb’s camp was 
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11,680 feet above Calcutta. The surface was covered with rich 
vegetation as high as the knee, very extensive beds of strawberries 
in full flower, «nd plenty of currant-bushes in .blossom all 
around, in a clear spot of rich black mould soil, surrounded by 
a noble forest of pine, oak, and rhododendron. On the 22d of 
June he reached tlic top of Pilgoenta-Churhace, 12,642 feet 
above Calcutta: There was not the smallest patch of snow 
near him, and the surface was covered with strawberry plants, 
butter-cups, dandelion, and a prolusir n of othe^ flowers. The 
shoulders of the hill above liim..* about 450 feet more 
elevated, were covered with the same to the top, and about 
500 feet below was a forest of pine, rhoddUendron, and 
birch. * * * These facts lead Captain Webb to infer, that the 
'inferior limit of perpetual congelation in tlie Himalaya Moun¬ 
tains, is beyond 13,500 feet at least, above the leva* of Cal¬ 
cutta.” 

These conclusions of Captain Webb receive much support 
from the following observations of Mr Fraser. / 

On the night of the 16th we slept at Bheemkeufear, near 
the source of the Coonoo and Blieeni streams. There is no 
wood near this place, even in the very bottom of the valley, 
and we had lel’t even the stunted birch at a considerable dis¬ 
tance below ; but there was a profusion of flowers, ferns, thist¬ 
les, &c, and luxuriant pasturage. Captain Webb’s limit of 
wood is at leas?: as high as 12,000 to 12,300 feet. I would 
therefore presume the site of Bhcemkeudar to be considerably 
above that level, say 13,000 to 13,300 feet above Calcutta. 
From thence we ascendyd at first rather gradually, and then 
very ra[)idly, till we left all luxuriant vegetation, and entered 
the region of strifjcd and scattered, and partially melting snow, 
for nearly two miles of the perambulator. From calculating 
the distar^pe passed, and adverting to the elevation we had at¬ 
tained, I would presume that this was at least 1500 feet above 
Bheemkeudar, or from 14,500 to 15,000 feet above Calcutta. 

“ We proceeded onwards, ascending vei’y rapidly, ^vhile 
vegetation decreased gradually to a mere green moss, with hero 
and there a few snow-flowers starting through it; snow fast in- 
jpireasing, till'at length we entered on what I presume was the 
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perennial and uniiielting snow entirely beyond the line of vege¬ 
tation, where the rock was bare even of lichens.” P. 327. 

From these and other facts which Mr Fra«cr details, he con- 
si(^rs the line of perpetual congelation as between 15,000 and 
16,000 feet above Calcutta. 

§ 

Account of JumnotreCf the Souirc of the Juvma. 

“ The sj)ot which obtains the name of Jumnotroe is very 
little below the j)lacc wiicre the various small streams formceV f»n 
the mountain’s brow by lie melting of many masses of snoAv, 
unite in one, and fall iiit^ a basin below. To this basin, how¬ 
ever, there is,no access, for immediately above tiiis spot the rocks 
again clo.se over the stream, and though not so lofty as Jiiose 
bclow'^, they interpose a complete bar to further progress in the 
bed of the torrent. A mass of snow', too, had fallen from above 
at ihe farther extremity of this pass, under w’hich the river 
runs. Between the two banks the view is closed by the brc'ust 
of theVioimtain, wliich is of vivid green, Irom perpetual mob>- 
turc, a\l i.s furrowed by time and the torrents into numberless 
ravine.s, and down these ravines are seen trickling the nume¬ 
rous sources of* this branch of the Jumna. Above this green 
bank, rugged, bare, and dark rocky cliffs arise, and the deep 
calm beds and cliffs of snow towering above all, finish the pic¬ 
ture. Noble rocks of varied hues and forms, crowned with 
luxuriant dark foliage, and the stream foaming from rock to 
rock, form a foreground not unworthy of it. 

“ At the place where it is customary to perform ablution, the 
rock on the N. E. side of the river is very steep. Between the 
laminse of this rock, which appears td be quartzose, run seve¬ 
ral small streams of warm water, forming together a considerable 
c^uantity. There are several other sources, and one in particu¬ 
lar, from which springs a column of very considerable size, is 
situate in the bod of the river between two large stone's, and over 
it falls a stream of the river water. This water is hotter than 
that already noticed; the hand cannot bear to be kept a mo¬ 
ment in it, and it emits much vapour, 'phese warm springs 
are qf great sanctity ; and the spot for bathing is at that point 
before mentioned, where one of a considerable size rises in a 
pool of the cold river water, and renders it milk warm. This 
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jet is both heard and seen as it plays under the surface of the 
pool, ''f * Here all the people bathed, while the pundit'said 

prayers, and recQjived his dues; Mid here also I bathed, was 
prayed over, and submitted to be marked by the sacred ihud 
of the hot springs on the forehead like the rest, and of course 
was obliged to make my present to the priest for his ministry.” 
P. 429. 

Account (^' Gungootree, or the Source of the Ganges. 

“ Below Goureecounda, the river i alls over a rock of consi¬ 
derable height in its bed, and continues tumbling over a succes¬ 
sion of petty cascades or rapids nearly the whole way to Mianee- 
ke-Gad,h. Above the debouche of the Ked or Gunga, the bed 
widens into a small shingly space, in which the river rapidly 
rolls. J ust at the gorge of this space, a bridge has been thrown 
across, which is formed of two parts, the interior ends of .the 
beams resting on a large rock in the centre; and just above the 
bridge, in a bay formed by a neck of the river in this ^.Mngly 
space, fifteen feet above the stream, is situated the smal) temple 

I'" 

or mut dedicated to the goddess Gunga or Bhagiruttoe. 

“ In former times no temple made with hands was provided 
for the worship of the deity ; but within these few years Urn- 
mer Sing T,happa, the chief of the Goorkha conquerors, appro¬ 
priated 400 or 500 rupees for the erection of the small build¬ 
ing which is now placed there. • • • The temple is situated 
precisely on the^ sacred stone on which Bhagiruttee used to wor¬ 
ship Mahadeo, and is a small building of a square shape, for 
about 12 feet high, and rounding in, in the usual form of pago¬ 
das, to the top. It is quite plain, painted white, with red 
rjoouldings, and surmounted with the usual melon shaped orna¬ 
ments of those buildings. From the eastern face of the square, 
which is turned nearly to the sacred road, there is a small pro¬ 
jection covered with a stone roof, in which is the entrance fa¬ 
cing the east; and just opposite to this, there is a small pag(xla- 
shaped temple to Bhyramjee. The whole is surrounded by a 
wall of unhewn stone and lime, and the space this contains is 
paved with flat stones. In this space, too, there is a comfor¬ 
table but small house for the residence of the brahmins \"bo 
come to ofliciate. Without the enclosure, there are two or three 



a/nd the Sources of the Jumna and the Ganges. S20 

sheds constructed of wood, called Dhurm suHaks^ built for the ao. 
coniiAodation of pilgrims who resort here; and there are many 
caves around, formed by overhanging stones, v^ich yield shelter 
to tlfose who cannot find accommodation in the sheds. 

“ The scene in which this holy place is situated, is worthy of 
the mysterious sanctity attributed to it, and* the reverence with 
which it is regarded. We have not here the confined gloominess 
of Bhyram Gattce: the actual dread which cannot but be in¬ 
spired by the precipic^es a?d torrents and perils of the place, here 
gives way to a sensation olawe, imposing but not embarrassing, 
that might be compared to the dark and dangerous pass to the 
centre of the'ruins of a former world ; for most truly there is 
little here that recalls the recollection of that which we seem to 
have quitted. The bare and peaked cliff's which shoot to the 
skic'f, yi^Jd not in ruggedness and elevation to any that we have 
seen*: the ruins lie in wild chaotic masses at their feet, and 
scantier wood imperfectly relieves their nakedness; even the 
dark pme more rarely roots itself in the deep chasms which 
time ha'worn. Thus on all sides is the prospect closed, ex¬ 
cept in front to the eastward; where, from behind a mass of 
bare spires, four huge lofty snowy peaks arise: these arc the 
peaks of Roodroo-Hiraala. There could be no finer finishing- 
no grander close to such a scene. 

“ We approach it through a labyrinth of enormous shapeless 
niasses of granite, which during ages have fallen from the cliffs 
above, that frown over the very temple, and, in all probability, 
will some day themselves descend in ruins and crush it. Round 
the enclosure, and among these masses^ for some distance up the 
mountains, a few fine old pine-trees throw a dark shade, and 
form a magnificent fore-ground; while the river runs impe¬ 
tuously in its shingly bed, and the stifled but fearful sound of 
the stones which it rolls along with it, crushing together, mixes 
with the roar of its water. 

“ It is ^sy to write of rocks and wi|ds, of torrents and pre¬ 
cipices ; it is easy to tell of the awe such scenes inspire: But 
it is not so simple, to many surely not very'possible, to convey 
an adequate idea of the stern and rugged majesty of some 
sednes; to paint their lonely desertness, or describe the undc- 
fincablc scnsatit)n of reverence and dread that steals over the 
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mind, while contemplating the deathlike ghastly calm that is 
sbetl over them. Surely such a scene is Gangootrec. Wfe were 
now in the centi^ of the stupendous Himala, the loftiest, and 
perhaps most rugged, range of mountains in the world. ^ We 
were at the acknowledged source of that noble river, equal¬ 
ly an object of veneration and a source of fertility, plenty, and 
opulence to Hindostan; and we had now reached the holiest 
shrine of Hindoo worship which these holy hills contain. The 
fortuih)us circumstance of being thr first European that ever 
penetrated to this spot was no matte|rof boast, for no great dan¬ 
ger had been braved, and no extraordiijary fatigue undergone. 

The first object of inquiry that naturally occurs Vo the traveller, 
is the source of the river. This source,' according to the pundit’s 
repoi’l, is not more than five miles horizontal distance from the 
ten)j)le, and in a direction S. E. 85° nearly; and b(?vond| this 
place, it is, in all probability, chiefly supplied by the meltihg of 
the great bosom of snow which terminates the valley, an(i which 
lies between the peaks of the great mountain above mcr/joned. 

“ The mountain which is considered to be the loftiest and 
greatest of the snowy range in this quarter, and probably yields 
to none in the whole Himalaya, obtains the name of Hoodroo- 
Himala, and is held to be tlic throne or residence of Mahadeo 
himself. It has five principal peaks, called Roodroo-Himala, 
Burrumpoorce, Bissenpoorce, Oodgurreekanta, and Soorga Jlou- 
iice. These form a sort of semicircular hollow ol* very conside¬ 
rable extent, filled with eternal snow; from the gradual disso¬ 
lution of the lower parts of which the principal jiart of the stream 
is generated: probably there may be smaller hollows beyond the 
|X)int to tile right above Gangootrec which also supply a por¬ 
tion.” P.471. 


Art. III .—On the Deoxidation and Reduction of Iron Ores. 
By David Mushjlt, Esq. Communicated by the Author. 

!M[a>!y years agf>, I was led, from various experiments (which 
were llien narrated in the Philosophical Magazine,) to* con¬ 
clude, that llie common argillaceous ironstone of thia couhlry, 
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was a mixture of tlie oxide of iron with vai’ious earths, chiefly 
clayi*lime, and silex. 

Some time since there apjjeared in Dr Thoijison’s Annals of 
Phi^sophy, the analysis oi‘ an ironstone, wherein it was stated, 
that the iron did not exist in the state of an oxide, but in lliat 
of cither d carbonate or a hydrate. As I write I’roni recollec¬ 
tion, and cannot refer to the work, I am uncertain which, nor 
is it at all material, aj^he facts I wish to investigate are these, 
first. Whether the iron obtained in the ironstone so universally 
diffused over this coimtryA does or docs not exist in the state of 
an oxide and, subsequently, if it do so, to establish the extent 
of the oxidizenient. 

I think Dr Thomson and most others who have examined 


the dee]) red-coloured ores of Cumberland and Lancashire, 
hav\ agjged that these are oxides of iron, and, as lar as my 
own experiments go, there can be no doubt on the subject. If 
these «res are compared with the common ironstone befijre 
burninA no two substances of the same class can ap])ear more 
dissimilar, .and after making a considerable allowance for the 
widely different pro])ortions of iron in eacli, the examiner feels 
inclined to assign to it a very different state of existence. This 
striking contrast, however, is materially lessened Vv'hcn the iron¬ 
stone has been exposed to the fire; it then ])asscs I'rom a greyish 
or blackish-blue, (its native colour,) and assumes various shades 
of brown, red or purple, the intensity ol“ which depends on the 
tjuantity of iron ju csciit, the administration of the dose of heat, 
and the length of tlie exposure. 

The art of n){istiiig-ironstone (technically called its Calcina¬ 
tion,) has by some been considered as an operation in which, 
fur the first time, the ironstone unites with a portion of oxygen, 
and in so far as this, requires to be again removed in the smelt¬ 
ing furnace, previous to separation, it has been deprecated or 
thought unnecessary. Practice, however, has more dearly in 
this', than in any other metallurgical operation, determined the 
utility and necessity of roasting the ores, previous to their being 
smelted. ' 


After considering the subject again, and referring to many 
other experiments, I remain still of my former opinion, that 
tlic common ironstone of this country hai united with its iron 
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nearly 40 cent, of oxygen, nor have I been able to satisfy 
myself that ironstone properly roasted, unites in the slightest 
degree with oxygen, though there is no doubt bjit that long 
exposure and high temperature, will cause such a combination, 
though to a limited extent. 1 hope, therefore, you will indulge 
me w ith room for the insertion of some experiments and re¬ 
marks on the roasting, deoxidation, and reduction of ironstones, 
tending to elucidate the subject, ,' 

Ironstones in general in roasting, 1/se from 30 to 35 per cent. 
of their wx'ight. Torrefaction com ncnces with a change of 
colour upon the surface, which keep^ penetrating as the process 
advances. When the ironstone is of one uniform colour through¬ 
out, the operation may then be considered as perfect; if a mass 
of the ironstone be broken in the interim, the unroasted part 
will be found occupying the centre, and of a blackisth co)'jur. 
Some hours are necessary to roast thoroughly, even a small 
piece of ironstone; the same effects, however, may b^rodu- 
ced in two minutes, by exposing ironstone finely poundep, upon 
a red-hot plate. The change of colour in this case is rapid ; it 
almost instantly becomes brown, then black, though in cooling 
it usually returns to a brownish red, or dirty purple colour. 

An ironstone that had lost 32 per cent, in roasting, w'as 
pounded very small, fused, and yielded as follows: 


400 grains of ironstone, 

50 grains of finely pulverised coke, 
300 grains of ironstone, 

60 ditto of coke, 

300 grains of ironstone 
75 ditto of coke. 


} 

} 

} 


139 grains of iron, = 33^ |»er cent. 
1S3 grains of iron, = 414 fcr cent. 
132 grains of iron, = 44 per cent. 


T.he last reduction may be considered as nearly a perfect 
assay of the ore, which, in many cases, where the earthy matters 
are nearly in equal proportions, may be accurately performed 
without the add’tion of any flux. 

Some masses of the same substance not previously roasted, 
weighing 6024 grains, were put into a crucible along with coke- 
dust, and a pyrometer roll fitted at V. After an exposure of 
ten hours to a bright heat, the pyrometer was found to indicate 
28% and the ironstone had lost in weight 42 p^r cent, or lO^pcr 
cent, more, than when roasted in the common way. This I 
attributed to the loss of oxygen, in consequence of the metallic 
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{Wtieles being exposed in contact with carbonaceous matter. 
The^ironstone, when washed, and j)erfectly freed from this sub¬ 
stance, was of a greyish-blue colour, adhesive to the tongue, 
possessed of a metallic taste, and when pulv^ltised, deflagrated 
in flame. 

400 grains of the common roasted ironstone, for Uie sake bf 
comparison, were fused alone, juid afforded a dense, shinipg, 
opaque glass, without any metallic separation. 

400 grains of the ce^nted det^xidated ore were reduced to 
the same size, and fused i|undcr the same circumstances, from 
which resulted a prismatitt| coloured button * of iron, weighing 
120 grs., or per cetit. The marked difference between these 
two results I also attributed to the presence and absence of 
oxygen in the two ores. 

Ill another experiment, I find that 4281 grs. of the same 
iroiistoi# in pieces, were exjioscd for twenty-four hours in con¬ 
tact ^ith coke-dust, to a heat, that, by the pyrometer, indicated 
()9° o\ Wedgwood: loss in weight equal to 43 per cent.^ so 
that foiVrtcen hours of longer exjiosure and double tlie tempera¬ 
ture, liad only produced a further deoxidation of 1 per cent 
beyond that obtained in the first cementation. The pieces of 
ironstone were now completely metallic, compact, and brighten¬ 
ed under the file. 

300 grains of this deoxidated ironstone, yielded by fusion per 
se, a mass of soft malleable iron, weighing 113 grains, or 373 
per cent * 

300 grains, to which were added 15 of coke-dust, yielded by 
fusion 163 of iron, or 54j per cent; 5 grains of coke were 
found in the crucible unacted upon, «o that 10 grains of coke 
wore emjiloyed in reviving die additional 50 grains of iron. 

200 grains ol‘ roasted ironstone were fused per sc in a black 
lead crucible; 49 grains of iron, or 241 per cent was the re¬ 
sult. • 

200 grains of ironstone, deoxidated at 69% were similarly cx- 
j^>oscd, and fused, from which resulted 92 grains of iron, or 4G 
per cent , 

These details, I think, clearly shew, that there is some pon¬ 
derable matter in the ironstone after roasting, wliich is removed, 
by healing it in contact witli catbonaccous matter, and which. 
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in the after fusion, aft'ords a very sUiklii^ and very diirereilt re- 
salt. I am aware that it may be urged, that this pondcmble 
matter may not ^have previously existed in the ironstone, but 
have become united to it in the process of roasting; and thaP-the 
contrast in the above exfteriment, to have been more complete, 
ouglit to have beep Inade with the ironstone in its raw or native 
stale. In answer to this, I have, in the first ])Iace, to remark, 
that no reliance can be placed on expernuc'nts made with raw 
ironstones, and carbonaceous matter, ^^duced to the necessary 
degree of fineness; The instantaneo\i« expulsion of 130 yjrr cent. 
of volatile matter, occasions such ail. agitation in the crucible, 
that part of the ore and carbon is unavoidably-lost. In the 
second place, I submit, that it is exceedingly improbable, in an 
operation which may be performed in two minutes, in a heat 
Avhich would not raise the slightest scale of oxide u|X)n j^ire 
malleable iron, that any combination of oxygen can takO place 
with iron not in a metallic state, the particles of which arc more 
or .less slieltcred, by the presence of a quantity of eartl^ mat¬ 
ter, eciiial to that of the metal. ^ 

The ironstone subjected to the foregoing experiments, wlien 
roasted, yielded 44 ytcr vent, of iron, and lost in roasting 32 per 
vc7it., so that the ore in its native state contained 33 j)cr cent, of 
iron. Alter the rate of 40 per cent..^ this would furnish us with 
a quantity of oxygen equal to 13.2y)0- cent.^ united originally 
witli the iron. Now, the ]K)nderable matter got rid of by the 
cementation, in the experiment at 28" of Wedgwood, was the 
tlifferonec between 32 and 42, or 10, and in that of 09°, the 
difiercnce was equal to 11°; a coincidence sufficiently near to 
warrant the conclusion, that the iron of our ironstone is not 
only in the sUrtc of an oxide, hut that tlio dose amounts to 40 
per cent, at least; for it cannot for a moment be supposed, that 
any process tif cementation confined to an inferior range of tem¬ 
perature, could separate from the ore the last portions of oxy¬ 
gen, which it is even probable resist the higlier temperature, 
:uul more perfect operation of the smelting furnace. 

That a greater portion is removed in a smelting temperature, 
is proved hv the following experiments : ■ ' v 

934 grains of raw ironstone in pieces, were placed in convict 
^\illl poiuuli'd charcoal of wood, and exposed for four hours to 
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a ^ementlng heat rtf 40°, wliich was then gradually Increased tr> 
s. 120°,^ at W’hich it remained for nearly eight hours. The result 
^as a complete separation of the iron and earthy matters from 
each^ther, in the shape of globules; the former in the state of 
grey crude iron, the latter in that of glass possessed of some 
transparency. Tliey weighed eollecilvely 484 grains, the loss 
4o0 grains, being equal to 48.19 per veiit. If 32 is taken 
from this, being llie loss .sustained in llie operation of ro.xstii»g', 
tl)e quanlitv of inattei'Veiuoved by the cenieutalion will be 
10.19; that in these thfee experiments by deoxidation, the 
lt>ss in weigiil has been .’inajogons to the temperature, viz. 

Ill 2^^ of Wottgwdod, loss 1'3 cent. 

Ill ()!)° ditto, ii 

In 120’ ditto, -tAIP. 

.(Xjiitl tlte tjuanlilies of oxygen passed off in the state of car- 
bonitXqiiiTf ttr carbonous (txide, will be rcpre.seuted by the mun- 
hers ll n, 16, 19. 

IlaviVg arrived at similar conLlusions in experiments by de- 
i»\idati()i> with roamed ironstones, I insert the following as illus¬ 
trative of this coincidence. 

Some jtieces of ironstone that had lost in roasting 29 per 
rent.., were exposed for hturteen hours to a heat increasing to 
120 of IVedgA’.tJod, at which it was stationary for several 
hours. 

Tlie ironstone originidly weighed - - 749 grains. 

After eemcn*^ation, it was found resolved into 
Grey cast-iron globules, - - 37.5 grains. 

Gl:tss glohule.s, - - . 217 

^ - 590 

I.OSS in oxygen 
Iron obtained 
Glass, veiy transparent, 


This experiment was repeated, subjected to a longer but in¬ 
ferior temperature. The quantity of volatile nvittcr lost, w'as 20.6 
per cent. A few .sinill globules of cast-iron had exuded, and ap- 
, pem^ptl upon the surface of the masses; but no separation had 


20..9 I.osi. 157 

50.0 

29.1 

100.0 
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taken place bcUveen the iron and the earthy matter. In both 
these experiments 41 per cent of oxygen seems to hav^ been 
removed from the ore. 

Having thus, as I conceive, rendered it exceedingly provable 
that the iron of the common ironstones of this country, either 
Ln their native or roasted states, is united with nearly 40 per 
c£nt of. oxygen, 1 shall conclude this paper with the result of 
some similar experiments with Lancashire ore, which also seem 
to prove that the iron of these ores i^fibt united to a greater 
dose of oxygen than the common iroi^>toiie, though their intense 
red colour, in the first instance, leads,to a different conclusion. 

Lancashire ore, when reduced to a small size, ^md heated on 
an iron-plate till it becomes of a black colour, loses only from 
4 to 5 per cent, of its weight; (ironstone in the same time 
would lose from 25 to 85 per cent.,) : as the ore cools the black 
passes off, and the native red colour returns. In this sfra^'‘^j*.,has 
acquired a slight, though perceptible, oljedience to the njagnet. 
If the ore is heated for two hours, it loses in all from 6 p 7 per 
cent., and is then strongly magnetic, rendering it proba jle that 
the magnetic force in this case is more the result of a new ar¬ 
rangement of the metallic particles, than of the expulsion of 
H) small a quantity of water. 

If the exposure of this o][e be still further continued, and 
particularly with an increase of temperature, it will acquire its 
lost weight, assume a vitreous sort of fracture, and lose its obe¬ 
dience to the liiagnet; such increase of weight being undoubt¬ 
edly owing to a further dose of oxygen uniting with the iron, 
which I have never found to exceed that of the water expelled 
in the more moderate <.einperature; and it may sometimes 
happen in experiments of this nature, that the ore, after being 
roasted for eight or ten hours, will weigh as much as when first 
introduced into the furnace, though, had it retired at an 
eat'lier stage of the operation, the deficiency of w'eight would 
have been as before stated. 

In general, when Lancashire ores (according to the sort,) are 
cemented in contact with carbonaceous matter, a loss of weight 
is sustained of from 25 to 35 per cent., from which is to be de¬ 
ducted that weight, consisting of water, which the ore would 
have lost by being cxpo,«ed to a low red heat, leaving the dif- 
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ferei\Ce to express the quantity of oxygen removed from the 
, ore during the operation. The following may be considered as 
\ near approach to the constituent parts of th§ richest and den- 
sest^pedes of the Lancashire hematites. 

Iroii> • • 640 

Oxygen united with iron, 24.1 * 

Earthy matter, -• 5.0 

Water, ... €.5 

^ - 

100.0 


The proportion of ox^en united in this analysis, is under 
40 per cent. * 

I shall feel much gratified if these remarks lead to farther 
investigation; so that those who are interested in the subject, 
man no^nly be furnished with^ an accurate result, but also 
witir^|Si^od by which the same may be definitively ascertained. 


Aet. W.-^Ohservaiions on Ice-BergSy made during a slwri 
Excursion in Spitzbergen. By Thomas A. Latta, M.D. 

TP HE interest which of late years has been excited by the 
Northern Redons, renders every communication concerning 
them important, which may contain any thing like information. 
Though those by whom these communications al'c made, may 
be but young in science, yet the facts which have come under 
their own observation, may not be altogether unworthy of no* 
tlce. From the high rank which CapUdn Scoresby holds in the 
literary world, from his intimate acquaintance with the Arctic 
Seas, and after the works he has published ort the phenomena 
these present, it may seem presumptuous for an unknown indi¬ 
vidual to obtrude himself on the public, and to pretend* either to 
question the opinions of that enlightened navigator, or to state 
facts which may have escaped his observation. As both these, 
however, may done in perfect consistency, with the high re¬ 
spect I cherish for the distinguished talents of Captain Scoresby, 
I ^ah take the liberty to state some facts concerning the ice- 
^OL. III. NO. 6. WJTOBEE 1820. * 
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bergs of Spitxbcrgen, which I had th<3 opporttnity of personally 
observing. " 

I had the henour to be appointed his surgeon and com¬ 
panion for 1818, in a voyage to the Arctic Ocean, ^owardfl the 
end of July, finding no object more worthy of our attention, 
we directed our course to the north-west shore of Spitzbergen. 
Among our excursions on the coast of that island, we visited the 
ice-bergs. Having manned two boats,^y'e directed our course 
to that part of the shore where the Se^^ Ice-bergs of navigators 
arc situated. These, however, presenting nothing novel to our 
Captain, after viewing the frightful precipice which terminates 
the seaAvard extremity of one of the principal mask's, he return¬ 
ed to the ship. I, with tlie remaining boat, landed a little to the 
south of this ice-berg, and having shot a few birds, and collect¬ 
ed some plants and minerals, the natural productions of the 
beach, I sent the boat round to meet me at the north su'^'and 
made preparations to cross the berg, which lies from ®ast to 
west; one of the aaUors accompanied me, and, both arnr^ed with 
muskets loaded with ball, we commenced our journey. 

Captain Scoresby remarks, that “ the upper surfaces of these 
ice-bergs is generally concave.” The notice of the stranger is very 
soon attracted by the convexity of all that portion of the ice-berg 
which lies under the summer snow-line, which may extend a league 
or so from the shore. This convexity gradually becomes less ob¬ 
vious as the mass extends inland, till, among the higher lands 
in the interior, it becomes concave. Where the ice-berg is li¬ 
mited by the mountains below the snow-line, it is very steep on 
both sides; but, from the roughness of the surface, our ascent 


was rendered easy. It may be difficult to account for this ab¬ 
ruptness, which is well marked on both sides of the mass. I think, 
from its being only found below the snow-line, that the bare 
mould on,the raountmn’s side, destitute of its reflecting surface, 
had imbibed so much caloric from the sun’s rays, as, partly by 
heating the atmosphere in the vicinity, partly by radiation, to 
prove sufficient to melt the adjacent ice, and thus assist another 
cause, afterw'ards tb be noticed, in rendering the ice-berg convex. 

Having got on the more horizontal surface, we soon found 

more formidable obstacles to -encounter, the ice being tra^^r«ed 

3 
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in e^y direction witJi rents, increasing in number and niagnU 
tude as we approached the middle. These ipeasured from a 
few inches to several 3 rards in width, and in general terminated 
sooner or later in each other. The ice being rough, we could* 
without danger, approach the edge of these tl^isras, which pre¬ 
sent a terrific aspect. Their blue edges gradually bec^e 
darker, till they reached a depth where the most wandering 
sun-beam cannot reach';^and here and there the gurgling of 
a subglacial rill, added to the romantic nature of the scene. 

Captain Scoresby, spealang of these rents, says, “ The sur¬ 
face was very^uneven, being furrowed and cracked all over; 
this roughness appeared to be occasioned by the melting of the 
snow, some streams of water being seen running over the sur¬ 
face; others, having worn away the superficial ice, could be 
still iljBiipfl pursuing their course through subglacial chan¬ 
nels toftbe front of the ice-berg, where, in transparent streams 
or small cascades, they fell into the sea. In some places, chasms 
of several yards in width were seen, in others they were only a 
few inches or feet across.”” The tyiowing considerations incline 
me to doubt the accuracy of this explanation. 

Isty Though this was the warmest season of the year, the 
thermometer varying between 36® and 45* of FaJirenheit, I 
found not so much water on its surface as to quench my into¬ 
lerable thirst, being obliged from time to time to have recourse 
to a bolus of ice or snow to satisfy this unpleasant sensation. 

If such rents were produced by water, it must have re¬ 
quired a much greater inundation than such a limited space 
among the mountains on the nortli-weSt coast of Spitzbergen 
could have afforded, where ice and snow melt very tardily. 

These rents extend up to, and, in all probability, beyond 
tbe snow-line, undiminished in dimensions, where Uic tempe¬ 
rature never falls below the freezing point. Whence was the 
water furnished to produce rents here ^ 

If they had been formed by water, would they not 
have followed the declivity, and, like a river'ls bed, have had 
their vydth and depth increased with tlteir course? Far other- 
jydse, hil)wever, is the case, for they run in every possible direc¬ 
tion^ some wider in the centre, and gradually closing towards 
the extremities, I heard indeed the noise of water in a few^ 

11 S 
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but the trickling sound indicated its being but a|)aring in C|uati- 
tity. 0 

Some of the rents had a drift of snow thrown across 
thrir mouths, or, as the Captain remarks, ** were filled with it 
to the general lewd?* I should suppose this would, have been 
the first to have suffered from the solvent cx abrarive power of 
die water, had the chasms been produced^through the influence 
of that fluid. 

I am inclined to look for the real ^use of these rents in the 
expansive power of water, when suldected to the freezing pro¬ 
cess. Suppose the ice-berg to be in its infancy, and but a few 
feet thick, the hoitof summer will render it spongy and hollow; 
hete^ and there its under surface will be furrowed with stream¬ 
lets passing over its bed; ail these vacancies will be occupied by 
water. On the return of winter, by the expansive ex¬ 

erted by the water, when its particles assume an arranr^'cment 
for the formation of ice, the walls of the cavities will bfe forced 
asunder, and a partial rent ibnned. Into these rents water will 
flow, which also becoming solid, will exert a still more powerful 
force, enlarging the rents, extending them in lengtli, width and 
depth; whilst the damming up and freezing of the little streams 
below, will assist die action by elevating the mass from its bed. 
This process annually repeated, might induce the appearance 
now presented by the ice-bergs; and being wedged in between 
mountains, they cannot extend laterally, and necessarily be¬ 
come arched or convex, impelled, as it were, by a central force 
in the expansion of water. 

After contemplating the magnificence of these chasms, we 
made all possible speed to gain the northern boundary of the 
ice-berg, though not without difficulty and danger. We were 
often obliged to retrace our steps, or deviate considerably from 
our course, the chinks being too wide to admit of our leaping 
acroL. Some of these were rendered particularly dangerous, 
from tbe drifted snow covering thdr mouths proving too weak 
to support the height of the body. In one of these, in at¬ 
tempting to walk across tbe ice-berg^ I imprudently st^t into 
a narrow chasm filled with snow to the general level; 
mediately plunged up to the shoulders, and might, but*'ih!l " 
the sudden extension of my arms, have been buried in th 
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My imprud^ce here originated, in finding many of 
’ the$e coverings sufficiently strong to sustain the weight of 
^my body; and expecting to find here the same firmness of 
coaatitution as in others, 1 was tempted, by way of prevent¬ 
ing a circuitous route, to cross this, which was but a thin cake 
of snow jaid'over an unfathomable gulf, an attempt which 
had nearly proved fatal. The situariw of a rent covered with 
snow, could, in general, easily be discovered, being whiter than 
the rest, though son.£times we had not this criterion to be 
directed by, as we had sometimes to cross considerable patches 
of snow. Proceeding vdth much caution, we arrived in safe¬ 
ty at the north side of the berg, where the boat had been 
wmting our arrival. 

I consider the breadth of this extraordinary accumulation to 
exceed an English mile; its extent inland was hid under the 
co^l^fi covering of snow. 

Bwiving got into the boat, we proceeded along the front of 
the icy cliff, which rises from 150 to 200 feet above the level of 
the sea. This, from the agitation of the water, was undermin¬ 
ed to a considerable extent, wliich receiving the break of a 
heavy swell, produced a noise like distant thunder, occasioned 
by the reverberation through its numerous caverns. 

I was once inclined to consider these ice-bergs as conical, with 
their base towards the sea, whilst their apex rested on the moun¬ 
tains in the back ground; and was of the same mind with Captain 
Scoresby, conceiving them as limited on three* sides by moun¬ 
tains, and on a fourth by the sea. But whilst rambling on the 
shores of Spitsbergen, and viewing the coast from the summit 
of a lofty mountain, drcumstances came under my observaUpn, 
which led me to consider tliis as rather an unfit situation fpr the 
formation of an ice-berg, for by far the greater nui];ihei: pf such 
valleys are entirely destitute of such formations; and when these 
occur, they precisely occupy the place which migi^^t have been 
occupied by rivulets. These, no doubt, must have been but 
sparingly supplied with water; in such quan^ti^s, however, as in 
process of time to prove sufficient to form ice-bergs. They 
fuight have received water during the polder seasons of the yea^ 
internal sources, dmved from imbibed water from snow 
or ice melted, whilst the heat of siuniner prevailed. The rifu- 
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let, when the temperature descended below the freezing poinl, 
would soon be frozen to the bottom, whilst the sources ol \yater, - 
unaltered in temperature, issuing as springs from the sides and 
bases of the mountains, continuing to flow, would dugmeiK the 
mass by repeated layers, in proportion and extent to the quan¬ 
tity of water jxjured out. From this view I tuft' -disposed to 
think, that these ice-bergs are much more extensive than is 
imagined, and that they follow the course of the valley into the 
interior. I do not agree in opinion with Captain Scoresby on the 
increase of bulk of these ice-bergs. “ Ice-bergs,” says he, “ are 
as permanent as the rocks on which t](tey rest; for though large 
portions may be frequently separated! from the lower edge, or 
by avalanches Jrorn the mountain summit be Imrled into the 
eea, yet tlic annual growth replenishes the loss; and probably, 
on the whole, produces a perpetual increast*. But the annual 
supply of ice is not only added to the upper part, buf'^^ to 
the precipitous crest facing the sea, which addition bei^ run 
into, or suspended over the ocean, admits of new fragments 
being detached, and of the renewal of the vitreous surface which 
it presents to the eye after each separation. In some places, in¬ 
deed, where the sea is almpst perpetually covered with ice, the 
berg or glacier makes its way to a great extent into the sea, till 
it reaches a depth of several hundreds of feet.” I think all that 
part of the ice-berg which lies beyond a league or so from the 
»hore, has long ago ceased to receive additions of ice, as it is 
now much eleVated above the circle of perpetual congelation, 
being buried under a' great body of snow. At the seaward extre¬ 
mity, where, from the influence of the ocean, the snow-line is 
more elevated, the annual augmentation will be but very scan.- 
ty, for, being convex, it cannot command tlie mountain’s rills; 
and whatever water arises from tlm melting of the snow on the 
surface, will naturally be carried off by the chinks, so that all 
its supply will depend on the half dissolved snow retaining 
water among its particles afterwards to be frozen, or on the de¬ 
positation of hoar-froast, which envelopes the whole island in 
spring. In this way, the effects of summer may be counter¬ 
acted i And if additions are made, it is only to the upper sur¬ 
face ; for so far from the precipice gaining ground on the 
I think it is annually cn the decrease, The west coast of Spitz-'^ 
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/TOf^cn is very bold, and has been evidently encroached on by 
the <x:ean, which washes even the foot of its mountmns. The ice- 
il^rgs, like thedrcumjacent coast, seem incapable to resist the fury 
of'like waves. Captain Scoresby states a faet ^ his Essay on 
Ice-Bergs, in the Fourth Number of this Journal, which is 
against th«-prt>bability of the precipitous jcrest facing the sea 
gaining ground; for he remarks, “ The front of each ice-berg 
varies from 400 to ^00 feet in height above the level of the 
tx^ean, lies parallel with the shore, and is generally washed by 
the sea.” Surely they would not all have their boundaries li¬ 
mited by the shore. Some would have made greater progress, 
and long ere* now encroached on the empire of the waves. 

The general appearance of this ice-berg corresponds with all 
Avc saw, which were more than seven in number. They all 
occupied valleys. The hills on either side measured from 700 
to*!Si!i 9 ^U feet above the level of the sea. Ice-bergs are compos¬ 
ed olifresh-watcr; they have a bluisli green colour, owing to the 
obstruction and reflection of the more refrangible of the rays of 
light. When seen floating in small masses, they seem quite 
black, for then being in little pieces, and quite transparent, all 
the rays of light are transmitted.—After contemplating these 
grand objects, 1 returned to the ship, highly gratified wdth the 
raagmficence of the scene. 


Akt. V .—On the Phenomena DichrcAsmt or the Absorption 

of Common Light by Crystallised Bodies. By David 
Beewpter, LL. D. F. B. S, Lon4. and Sec, R. S, Edin. 

In the course of the eKperiments on the absorption of polaris¬ 
ed light, of which an abstract was given in the last number of 
this Journal, I had occasion to investigate the law of a very 
interesting class of phenomena, which appeared by the trans¬ 
mission of common light in different directions through crystal¬ 
lised bodies. Cordier, when he discovered the Dichroite, Ob’- 
served the two colours of the light which *it transmitted in dif*- 
ferent directions, and gave it the name of Dkhroitef (from 
two, and colour), on the presumption that nature had 
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confin^ to this mineral the property of giving two colours, .^rhe 
Count de Boumon {Catdlc^ue, p. 121.) had observed the dCuble ’ 
colour in certain fmall crystals of mica, and the Marquis de D;" Je 
had noticed a similar fact in the tourmaline. During the experi¬ 
ments to which I have alluded, I found that dkhrmsm was a 
very common property of crystallised bodies: that !t was relat¬ 
ed to the axes of double refraction, whether the crystal had one 
or more axes ; and that it arose from tlie<absorption of common 
light, modified by tlie doubly refracting forces of the crystal. 

As the phenomena of dichrmsm are very beautiful, and can 
be seen without any apparatus, and merely by exposing the 
crystals to common light, I shall describe the n!ost important 
facts as they are seen in Mica, Jtigite, and lolite. 

1. On the Dkhrmsm of particular Crystals of Mica. 

There are many crystals of mica which exhibit the pm^me- 
na of dichroisra, but it is only in some of the small hex^edral 
crystals, which are transparent in a direction perpendicular to 
the lamina, that they are seen to the greatest perfection. 

In one of these crystals, where the inclination of the result¬ 
ant axes was about 11°, I found that it was highly transparent 
in a direction coincident with the plane of the laminae, even at a 
thickness of ’‘.th of an inch ; in this portion the extraordinary ray 
only was transmitted. As the inclination of the ray to the laminae 
increased, the intensity of the transmitted light diminished; 
and in a direction perpendicular to the laminai, the cfystpl 
was perfectly ojiaque. A candle, whose light was freely trans¬ 
mitted through a thickness of 0.243 of an inch across the 
faces of the hexagonal prism, was completely invisible through 
tlie terminal planes, when the thickness was only 0.040 of 
an inch. Another crystal which, in one direption, was as 
transparent as the ordinary specimens of olivine, would not ad¬ 
mit, through a thickness of ^\jth of an inch, a single ray of the 
pieridian sun on the 20th of May, when it passed along the 
^xis of the prism. The ordinary ray, which was entirely lost 
in one dirc‘Ction, bocame gradually visible in thin plates, and at 
last of equal intensity to the other ray, as the ordinary Kght 
I'ormed a greater angle ivith the laminse. 
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2. On the Dichroism of AugUe. 
of a piece of yellowish-brown aug^tc, without any cry- 
staXioe form, for which I was indebted to I^bert Ferguson, 

‘ Esq. of Ridth, I cut plates with parallel and well polished sur¬ 
faces. Wljjai-«(ne of these plates was exposed vertically to com¬ 
mon hght, the Uansmitted light had a moderate intensity. 
When it was inclined^ to one side in the plane of one of its 
neutral axes, the Vi^it became more and more intense as the obli¬ 
quity increased, notwithstanding the increased thickness of the 
mineral through which the light had to make its way. Upon 
examining the. transmittcd|light with a prism of calcareous spar, 
it was found to be all pofarised in a plane perpendicular to the 
plane of inclination. 

When the plate was now inclined from this last position, in 
the»<i 5 i§/J^ite direction, but still in the plane of the same neutral 
axis, t 4e intensity of the light gradually diminished, till, on the 
other side of the perpendicular, the plate became absolutely 
impervious to the strong rays of the sun. Upon again examin¬ 
ing the transmitted light with a prism of calcareous-spar, be¬ 
fore the plate had become opaque, the pencil which had fonner- 
ly vanished now re-appeared, and gradually increased in inten¬ 
sity, becoming more and more green, while the other pencil, 
which became fainter, grew more and more red, till at a very 
great obliquity, the one pencil became perfectly green, and the 
other deep bhod-red. By exposing the plate fo the polarised 
light of the sun, the red and green were alternately absorbed, 
according to the position of the neutral axis, with respect to 
the plane of primitive jK>larisation. ' 

If we now take two plates of Augite, one of which has been 
cut from the other, and adjust each of them separately in a po¬ 
sition where the sun's rays are very much enfeebled ; if they are 
then brought together, without altering the inclmation t>f the inci¬ 
dent light, the sun’s rays will penetrate through both the cry¬ 
stals, even though the one is turned round before the other, the 
incidence remaining the same. If, on tlv contrary, we ad¬ 
just pach of the plates separately, in a position where the trans- 
...sTiitted light is a maximum, and where the eye cannot enduxe 
phe strength (f the solar ray ; and if they arc then brouglit 
together, so that the planes of incidence are transverse to one 
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another, not a single ray of light will reach the eye. 
cause of this is obvious ; as the light transmitted through the 
first plate is all polarised in one plane, it is all absorbed by^JliC 
second plate, when placed in a transverse position. 

Trans. 1813. p. 103. Though this same fact is seen in Jgatey 
yet it becomes doubly interesting to observe the light all pola¬ 
rised in one plane, when the transmitted pencil is a maximum. 

3. On the Dichrolsm lolite dr Dichroite. 

This curious mineral, called lolite by Haiiy, from its bluish- 
violet colour, crystallises in six or twelve sided prisms, which 
appear of a deej) blue edhur.^ when se- n along the axis, and of a 
ydlowish-hrowH colour^ when seen i.A a direction perpendicular 
to the axis. ab c d, Plate IX. Fig. 9. is a section of a 
prism of lolite, by a plane passing through the axis of the 
prism, tlie transmitted light will be blue through the 6, 

and d r, and yellowish brown through ad^bc, and in e^ :ry di¬ 
rection perpendicular to the axis of the prism. If w'c grin^ down 
the angles «, c, b, d, so as to replace them with faces m «, 
m’ w', and op, dp', inclined 31° 41' to ad, or to the axis of the 
prism; then if the plane abed passes through the resultant 
axes of double refraction, w^e shall observe, by transmitting po¬ 
larised light through the crystal in the directions ac, hd, and 
subsequently analysing it, a system of rings round each of these 
axes. The system will exhibit the individual rings very plain¬ 
ly if tile crystal is thin; but if it is thick, we shall observe, 
when the plane a 6cd is perpendicular to the plane of primitive 
polarisation, some branches of blue and white light, diverging 
in the form of a cross fiom the centre of the system of rings, 
or the poles of no-polarisalion, as shewn at p and p. Fig. 10. 
where the shaded branches represent the blue ones. The sum¬ 
mits of the blue masses at^ andy are tipped with purple, and 
are separated by whitish light in some specimens, and yellow¬ 
ish light in others. The white light becomes more blue from 
p and pi to 0 , where is it quite blue, and more yellow from 
p and p to c and„d, where it is completely yellow. When 
the plane ab c d is in the plane of primitive polarisation, 
the poles p, p' are marked by spots of white light, but evg^. 
where else the light is a deep blue.. 

In the plane eadh. Fig. 10. the mineral, when we look 
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tyi'iivugh it at common light, exhibits no other colour but yel- 
/low, ynxed with a snmll quantity of blue, polarised in an oppo¬ 
site plane. The ordinary image at c and d is vellowish-brown, 
antr d5ie extraordinary image faint blue, the former acquiring 
some blue rays, and the latter some yellow ones from c and d to 
a and b, whcifc" the difference of colour is s/til} highly marked. 
From a and b towt|ris jo and j?' the yellow image becomes faint¬ 
er, till it changes mtt>^ blue, and the weak blue image is rein¬ 
forced by other blue rays, till the intensity of the two blue 
images is nearly equal. The faint blue image increases in in¬ 
tensity as the incident ray approaches from c and d to p andp', 
and the yellow*one acquiring an accession of blue light, becomes 
bluish-white. From p and/p' to o, the ordinary image is whitish, 
and the other deep blue, but the whiteness gradually diminishes 
towards o, where they are both almost equally blue, the ordinary 
image#|emg more luminous at o. From a and b to o, the yellowish 
image . jecomes more blue, and the bluish image also more blue. 

The principal axis of lolite is negative, and its greatest 
refracted image is purplish blue, while the ordihary or least re¬ 
fracted image is yellowish-brown, passing into one another as 
above described. The index of the ordinary refraction is about 
1.549 ; and the mineral belongs to the prismatic system of Mohs, 
though both [this mineralogist and M. Haliy place it under the 
rhomboidal system. 

These properties of loHte are finely seen in two excellent 
specimens in Mr Allan’s cabinet, which I directed to be cut in 
the manner represented in Fig. 9. 


Art. VI.— Oi th.e Thcrinometery as an indicator of a Sfnp's 
approach to Land or SoundingSy with extracts from a Ther¬ 
mometric Journal kept on hoard the ship Asia of Scarbo- 
roughy on a Voyage from New Orleans to Gib^altary i» 
August, September and October 1818. By Mr Andrew 
Livjxgstox. 

It M now placed beyond dispute, as a matter of fact, that 
the* thermometer indicates the proximity of the shores of 
the middle part of the coasts of the United States of America; 
but I am not aware whether any experiments have be 9 n made 
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to the northward of 43” 12', in which latitude the thermoHMjU.'^s 
used by Mr Mason, on board the ship Eliza packet, were un^ 
fortunately broken : nor have I heard of any made to^e 
southward of Cape Hatteras anterior to these, of'whichMre re¬ 
sults are recorded in the above mentioned journal. 

I'he public, ancl mariners in particular owe^uch on this 
subject to the labours of Mr Purdy, hydi'ographer, London, 
who, in his well arranged memoir, intcndei? to accompany his large 
chart of the Northern Atlantic, has treated at conaderable length 
those “ silent, imperceptible,” but dangerous enemies of safe na¬ 
vigation, currents^ to which he has doubtless directed the 
attention of many, and put them fm their guard against their 
perilous eliects. In the same work, ih^r Purdy has also taken no¬ 
tice of the variations of temperature in the water upon the coasts of 
the United States \ and I have reason to believe has induced o- 
thers as well as myself, to devote some attention to the^i^ect. 

My first experiments were made in October 1817, op a voy¬ 
age from Philadelphia to Kingston, in Jamaica. I began them 
inside the Capes of the Delaware, fi. e. in the Delaware Bay), 
and continued them to Jamaica; but the journal of my voy¬ 
age was lost on board a schooner, which upset in March 1818. 
I well recollect, however, that in the bay, the mercury in a 
FaJirenheil’s thermometer stood at 60° or 61°; about ten or 
tw-elve miles outside the capes, it rose to 66”, and afterwards, when 
we entered iijto the limits of the gulf stream current, as it sweeps 
along the American shore, it rose to 78°, from which it did notvar 
ry until we passed to the southward of the parallel of Bermuda. 

I have heard, but upon vague authority, that some experi¬ 
ments made on and near the bank of soundings to the south- 
westward of Ireland, exhibited a diiference of two degrees of 
Faiirenhcit’s scale, between the ocean water and the water on 
the bank, the latter being of a lower temperature. Many cir¬ 
cumstances lead me to incline to the opinion, that to the north¬ 
ward of the Tropic of Cancer, in the Northern Atlantic, the 
thermometer is an useful indicator of an approach to land. I 
am, however, faf from recommending that implicit confidence, 
should be placed in it, but shall be happy if my suggestions of 
the prdi)ability of its being useful should induce others to make 
the necessary experiments to ascertain the fact in the various 
pla«cs which may suit their convenience. 
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' The.thcrmomctrical journal from which the subsequent table 
'is existed, was commenced at New Orleans on the 15th Atigust 
l^ittl^^but had previously kept memorandi^of the greatest 
rise and fall of the • mercury for some days. Its greatest alti¬ 
tude in the air was ^6“ in the shade a few days prior to that 
date; but Raving 4ost these memoranda, T .do not recollect 
the day, and it net ^r fell, even during the night,, lower than 
85”. While we lay ftr some days at Balize, waiting for wind 
and tide to get over the bar, the average heat of the air at noon 
was 89”, and the thermometer in the water stood regularly at 
88”, even when sunk to the depth of about four iatlioms. 

In making the experiments, the utmost care was taken 
that they should be accurately performed. The air and water 
thermometers had been attentively ct>mpared, and found exact¬ 
ly to aerse when placed together; and a tin case, loaded with 
lead, was fitted to the instrument used for ascertaining the tem¬ 
perature of the water, for the double purpose of avoiding sur¬ 
face water, which might be supposed to be in some degree af¬ 
fected by the intensely hot solar rays, and of retaining water 
at the same heat round tlie tube, until such time as the instru¬ 
ment could be hauled on board, and the height of the mercu¬ 
ry read off from tlie scale. The experiments were regularly re¬ 
peated once in every watch, or four hours, but in particu¬ 
lar situations they were made much oftencr. The annexed 
table ^vill shew that (at least at tliat particular season of the 
year), the nearness of landy or soundinga^ in’the Gulf of Mexi¬ 
co, and in the strait between Cuba and the Tortugas, and 
Martyr’s Reefs, had no effect on the thermometer; but that as 
soon as we passed Cape Florida, the very first opportunity we 
had of making a satisfactory experiment, viz, on the 11th Sep¬ 
tember at 8 P. M. when conscious of our proximity to the 
shore to the southward of Cape Canaveral, it will be perceiv¬ 
ed how faithful a monitor it proved; and the same held ^px)d 
along the coast of America, as far as the 36th degi’ce of lati¬ 
tude. Indeed, after the first two days kibsequent to our quit¬ 
ting the strait, I had acquired such confidence in this valu¬ 
able instrument, that when confined below by fever (being to¬ 
tally unable tQ keep the deck), I caused the thermometer to be 
regularly examined every two hours, and sometimes mneh of- 
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tcner, and the result reported to me below; and the instant it 
fell two or three degrees, I caused the ship to bo tacked, nor 
did it in a idnglejinstance betray me, as it invariabjly fell jicflro 
we could find soundings with 100 fathoms. •! call it n valuable 
instrument, and it truly proved so on tliat ^}ccai^>n to me ; for 
witii the wind dead"on shore for about twelve' or fourteen days, 
we had only, in a ship of 276 tons, four ir^n and a boy fit for 
duty, all the rest being sick, officers inclf^ded, with fever; in¬ 
deed, some days it was with difficulty any of us could crawd 
on deck to take an observation; and, during that time, I al¬ 
most consider that, for the safety of fihip, cargo and crew, we 
were indebted to the thermometer. f 

It w’ould occupy too much space, aim require more time than 
I can at present devote to the purpose, to analyse the whole of 
the Thermometric Journal. Suffice it to say, that from jaWpS® 
56', and long. 62° 39', the height of the mercury graduafy de- 
crea.scd, until it seemed to rest between 74 and 76 degreed; but 
from about long. 44° to 33° W. running on the parallel of about 
40°, or nearly so, it was extremely variable; and in lat. 39° 40', 
long, about 34° 45' it suddenly sunk to 72^°, which at the time 
led me to suspect the vicinity of some unknown shoal. Indeed 
I am disposed to think that the previous irregularity of the in¬ 
strument was occasioned by the irregularity of depth of the 
Ocean; but though this idea suggested itself to me at the time, 
I did not consiejer myself entitled (with a fair and stiff breeze) to 
detain the ship on her voyage, by bringing to, in order to sound. 
It may, however, be here remarked, that all the Atlantic charts 
I have seen, depict various rocks and shoals of doubtful exist¬ 
ence, almost in the track we came; and considering the proxi¬ 
mity of the volcanic Azores, it is not unlikely that shoals may 
really exist, or have existed, but sunk again, like Sabrina Is¬ 
land at St Michaefs. 

Near tlie I.slands of Fayal and Pico, and in the strait be- 
t'lvoen the latter and St George's, the mercury fell to 70^°, but 
between these islands and St Michael’s it again rose some de*- 
grees. In 17 fathoms water, (when tlie ship was at anchor) in 
tlic road of the city of Ponta del Guda^ in St Michael’s, it stood 
at 70", and about two leagues in the offing it rose to 72° from 
thence it gradually subsided to 69°, at which it continued until 
the sea began to lf>se the deep azure of the ocean, and assume 
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the ^rk olive-green tint, denoting soundings, when it immedi- 
( atel);. fell to 66°, though then no bottom could be found with 
140 fathom' of line. And when abreast of Cape St Vincent, 
at 'aBbut 'bur miles distance from the pitch of the Cape, it on¬ 
ly stood at 61°; b it ascending, as we left the Portuguese coast, 
steering for the entrance of the Gut of -Gibraltar, it again 
reached 69°. ( FkTable under date of October 17.) 

In working throu^-h the Strait of Gibraltar, the mercury in 
the tube ranged from 60° to 66°, falling as we approached either 
the Spanish or the Barbary shores; but lowest on the latter, for 
M'hich it is easy to acco^int, as we stood much nearer it, the 
shoals and rocks to the westward of Tariffa Island rendering it 
imprudent to approach tl^ Spanish coast too near; wliile tlie 
dangers in Tangier Bay, and oft* Cape Malabat, lie no great 
distance out from land : this induced me to prefer keeping 
clearur^t to the African coast. 

On the coast of the United States of America, no vessel 
need run ashore without a previous warning of the jiroximity 
to laud, if there is only a thermometer on board, and it is regu¬ 
larly attended to. However inaccurate the reckonings of the 
navigators on board may be, lot us hope that, upon due exa¬ 
mination, 'it will be found this instrument is not only invaluable 
on that side the Atlantic, but that it will be a faithful monitor 
of the approach to land or shoals throughout the ocean, or 
at any rate to the northward of the Tropic of Cancer, and pro¬ 
bably to the southward of tliat of Capricorn. 

Thcrmometrical Table extracted from a Journal "kept on Board 
the Ship Asia,from New Orleans to Gibraltar, 1818. 


Month. Lat. N. Long. W. 


Aug. 27. 

2S. 

29. 


i 



^ Time of 
cJ Observ-. 


Remauxs, &c. 


— 28*36' 88*27' 87 87 8 A. M. 


nno ooo -VT f At anchor at Bahzc, river 

( Missisipp-. 

89 88 Ditto. Ditto. ditto. ditto. 

88 88 Ditto. Ditto. ditto. ditto. 

89i 88 7 A. M. J 

“ Missisippi. 

1 Greatest heat of «'atcr. Bar 

884 t P- M. 4 Ixire N. 62* W. distance 

I 28 miles. 

Q-r or a A vf I reckoned ac- 

c5f \ ^ y A. 

( cold mg to sea account. 


* T. A. temperature of the air. T. VV. tciii|)crat.nc oftlir water. 
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Month. 



i 

H 

Time of 
Observ. 

Rkmarks, 4i^.\ 

Aug. 30. 

28“ 29' 

88“ 21' 

89“ 

87” 

Noon. 

•< 

. i 

” 31. 

27 45 

^8 27 

88 

86 

Ditto. 


July 1. 

27 47 

88 24 

89 

87 

86 

3 P.M. 




27 53 

88 17 

85 

Midnight 


jntly station* 


27 28 

88 12 

89 

87 

NoOn. 



2. 

26 55 

86 15 

86 

88 

Dittc 


, 

3. 

26 22 

85 45 

88i 

86 

Ditto. 



4. 

25 51 

85 22 

89 

86 

Ditto. 



1 

25 17 

85 06 

874 

86 

Dittr 


these 24 hours a current 

6. 

25 19 

84 21 

87 

86 

Ditto. 

■4 

! set N. 4* W. 1.87 miles 
[ per hour. 








? Waters set S. 71“ W. 0.03 

7. 

24 32 

83 .38 

96 

86 

Ditto. 

1 

J 

per hour, or nearly sta. 

[ tionoiy. 


23 27 

82 28 

87 

86 

4f 


Entered into the Strait and 

& 

■ 

Stream of Florida. 

9 . 

24 11 

80 41 

86 

86 

Ditto. 



10. 

2S 46 

79 30 

83 

85 

Ditto. 


^ At 8 P. M. conceiving th. 

11. 



84 

85 

6 P. M. 


ship to be on Cl^'dge of 
the bank of soundings, I 




examined the thermome- 




84 

82 

8 P. Al. 






ter and found it sunk to 





85 

84 P. M. 


82°; tacked immediately 








off shore, and it soon rose 



again. 

— 

27 30 

79 35 

85 

85 

Noon. 



18. 

28 43 

79 23 

85 

854 

Ditto. 

Clear of the Strait of Florida* I 

13. 

31 16 

80 11 

854 

CD 

Ditto. 

1 

Mercury sunk as we neared 
the edge of soundings. 

14. 

31 31 

80 03 

87 

83 

Ditto. 



15. 

32 52 

78 15 

85 

824 

Ditto. 



16. 

33 44 

76 03 

834 

84 

Ditto. 



17. 

35 32 

73 04 

84 

824 

Ditto. 



16. 

36 25 

69 45 

81 

80 

Ditto. 

Little or no current this day. 

20. 



80 

80 

Ditto. 


No observations, the sky 




being obscured by clouds. 

' Thermometer suddenly rose 












to 60°, and continued so for 




r 




about 10 hours ; and at 

21. 

38 56 

62 39 

82 

77 

Ditto. 

- 

noon we found by observa¬ 
tion that during the prece¬ 
ding 48 hours we had been 
set 1“ 2' N. by a current. 

Oct 17. 

35 59 30" 

7 00 00" 

66 

69 

Noon. 


18. 


6 34 00 

66 

68 

Ditto. 





• 





'Tower on Cape Trafalgar 

>9. 

20.1 
21. > 

36 03 34 

6 2015 

68 

654 

Ditto. 

] 

bearing trut N. 67“ 30' E- 
^ six leagues. 




64 


J 

At anchor in Gibraltar^j^ay 

22.) 

4 



1 

in five fathoms. 
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Ar^’. VII.— -/Wicc respecting the Archipelago John Potocld, 
M Von Klaproth, Aulic Councillor to the 

Eniper. ‘a*. 


The Yellv <? first visited by European navigators 

in the year i the Lion conducted Lord Macart¬ 
ney to China, bu lot approach the coasts of Corea, near 

the Tartaro-Chine.--^ ^irovince of Liao-toung. 

In 1816, when the Alceste, under Captain Maxwell, and the 
Lyra, under Captain Brasil Hall, conducted the late embassy 
to China, this part of the^ world was explored with great accu¬ 
racy, and innumerable i.yands were discovered on the western 
coast of Corea. These vessels, however, kept at a considerable 
distance from the souj^i coast of Liao-toung, which terminates 
the Yellow Sea on the north, and hence this coast is entirely 
unknown to European navigators. 

In the year 1707, the Emperor of China, Kang-hee, employ¬ 
ed the two missionaries, Father Gerbillas and Fereira, to make 
a survey of his extenave dominions,—a task which they accom¬ 
plished in the year 1715, and which contributed greatly to ex¬ 
tend our knowledge of those vast countries which form the eas¬ 
tern part of Upper Asia. These maps were engraved at Pekin, 
and several editions of them were published, both in the Chi¬ 
nese and the Mandchouc languages. Copies of these maps, with 
the Chinese and Tartar names transcribed in French, were im¬ 
mediately transmitted to Europe by the missionaries, and from 
these materials D’Anville composed the maps which accompany 
Duhaldc's description of China, and which subsequently ap¬ 
peared in a separate form, under the title of Atlas de la Chine. 
Unfortunately, however, D’Anville knew neither the Chinese 
nor the Mandchouc languages, and hence the maps which he 
constructed were filled with innumerable errors, which still 
exist in the most recent maps of that country. 

“ The original plates, says M. Klaprofh, came by accident 
into my possession, and I presented them to the Russian 6o- 


* Abridged and translated from the Annates des Vtyages, ^'c., par MM. Eyrie 
and Malte-Brun, tom iv. p. 383. 
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vemmenl in the year ISIS. The map of each of the fiflcen 
provinces of China, forms, as in the atlas oS D'Anville, k sepa¬ 
rate slieet, whereas Tartary is divided inlo twelvj .heels, vrluch 
form a single chart. In examining these last 1 rm *.rkcd'that 
they went no farther south than the 40th d grec of north lati¬ 
tude, so that tlvey wanted the southern pt int of the Chinese 
province of Liao-toung exactly as in the first dieet of the Tar¬ 
tly of D’Anville (See Duhaldc, tom. iv p. 64). This illus¬ 
trious geographer, however, had filled up the blank, but pro¬ 
bably from conjecture. In order to obtain information on this 
point, I consulted the ori^nal Chinese and Mandchouc of the 
cliarts in my possession, and I found rot only the point of Liao- 
toung * represented otherwise tlian invthe cliarts of D’Anville; 
but they shewed me that to ilte wuth the southern coast of 
this province there is a group of aicHu pjsjv islands^ which arc 
not indicated in any our charts, and which were no^^is- 
covered in 1816 by Captain Maxwell and Captain Hall, who 
were a degree too far south to perceive this new Archipelago.’’ 

“ I may therefore say, without too much vanity, that I 
am the first European who discovered these Islands, shut 
up in iny cabinet, and without exposing myself to the fury of 
the storms which so frequently rage in the Chinese st^s. As 
these islands have no general name in the Chinese chails, I 
have given them tliat of the late Count John Potocki, whexn I 
had the honour of accompanying on the voyage of the Bussian 
embassy destined for China. 

“ The Archipelago of John Potocki is situated between the 
89th and the 40th degree of north latitude, and the 124th and 
125th degree of longitude east from Greenwich. It belongs 
to the Tartaro-Chinese province of Liao-toung and to the dis¬ 
trict of Fung-thian-fou, better known in Europe under the 
name of Moukden. It is dependent on the city of Ning-hai- 
hian situated to the ncarth of the prmnontory cali^ the Regtnfs 
Sword. 

“ The great sys^«;m of Chinese get^aphy, published in 
1744, under the title of Thai-thsing-y-thoung-tchy, gives only 

* The pronumtoiy whidi termihates in this point, was caOed 1^ Captain 
Maxwell the EegenC* Svard, tiam Us rescinbiance to a safere. See Maeleod’s 
-dlctsle, p. 34^—£»> 
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a sueeinct and uninteresting description of them, confining it¬ 
self nearV he statement of the number of ly, (250 of 
whioh UK, ee.) that each island is distant from Ning- 

hai-hian. ^ 'anslated this nomenclature, and added an 

asterisk to ti.w 'f those islands, which are not marked 

upon the Jesuit 

• Lian-hma-toi. i.‘y ly to the east of the city of Ning- 
hai-hian. The geography of the dynasty of Ming, (pub¬ 
lished in 1461,) says, that the city of Kintcheou, (actual¬ 
ly Ning-hai-hian,) had under its jurisdiction seventy-two 
islands, surrpunded by .ithe waves of the sea. At 150 ly 
to the north-east, there » an island called Siao-kiartao,*and on 
which there was a guard/ 

• Kin-sian-taOy or ^e Island of the Sons of Gold, is 10 ly 
to the east of Ning-jiai-hian. The Islands of* Khxm-leou-tao^ 
the Isle of the Crane, and Ma-ngan-tao, the Island of the 
Saddle, are 110 ly to the east of the same town. 

Konaiig-hu-taOf or .the Island of Radiating Happiness, is 
120 ly to the east of Ning-hai-hian. 

Kmia-phi-tajo, or the Isle of the Shaver. This is 130 ly to 
the east of the same town, although in the charts it is atualcd 
farther west than the preceding island. 

Hui-slan-tao, or the Island of the Immortal of the Sea, is 
150 ly to the east of Ning-hai-hian. 

Ta-tclihang-chan-tojo-t or the Great Isle of tlfe Long Moun¬ 
tain, is 150 ly to the east of the same town. Slao-tchkang- 
chan-tao, or the Small Isle of the Long Mountain, is 10 ly to 
the south-east of the Great Isle. '* 

Che’li-taOi or the Isle of the Bones of Foe or Bouddha, is 
160 ly to the east of Ning-hai-hian. 

»Pa-<t7tAa-too, or the Isle of the Eight Forks or Harpoons, 
is 170 ly to the east of the same towm. • 

Chy-tchhmg4a0j or the Island of the City of Stone, is 180 
ly to the east of the same place. Ouang^la-tao, or the Island 
of the Royal House, and Ou-mangtao, ,garc 190 ly to .the 
cast; 'Pchang-tsu-tao, or the Isle of Deer; and Hal-yang - 
/oo, jare 200 ly to the east; and Tha-han-tao^ the Island of tlie 
Contiguous Towers, 210 ly to the cast of Ning-hai-hian. 

Ta-hao-tsuiaOy is 215 ly to the east of Ning-hai-hian. 
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Siao-liao-tm-tao, 225 ly to the east of the same place. . 
Siuo-hai-thsing-tao, or the Small Isle of the '^alcons, is 20 
Jy to the south-ea'si,; and ^ ^ 

Ta-hai-thsing-tao, 50 ly to the south-east if Ning-iiai-hiam 
The great Chinese Geography contains nothing more on 
these islands, and does not even mention t.ie most southern, 
>vhicii is named in the chart Koimng-thec jriao, or the Isle of 
the Shining Head. According to other Chinese works, they are 
the entrejjot of the maritime commerce between China and Corea, 
and llie navigators who go from one of these countries to the 
otlier, frequently put into their harbours. 

_I-:- 


Art. VIII.--*0« Isothermal Lines, a7u\ the Distribution 
Heat over the Globe. By Baron Alexander de Hum¬ 
boldt. (Continued from Vol. III. p. 20.) 


Having discussed the metliod of taking averages, and of 
reducing temperatures to general exprcs.sions, we shall now pro¬ 
ceed to trace the course of the Isothermal Lines on the surface 


of the Globe, and at the level of the sea. From a slight at¬ 
tention to the difference of climates, it has been remarked, more 
than a century ago, that tlie temperatures arc not the same un¬ 
der the same parallels; and that in advancing 70* to the east or 
the west, the heat of the atmosphere suffers a sensible diminution. 
In pursuance of our method, we shall reduce these phenome¬ 
na to numerical results, and shew that places situated under 
the same latitudes do not differ, in America and Europe, by 
the same number of degrees of temperature, as has been vague¬ 
ly stated. This assertion would make us suppose that the iso- 
tliermal lines are parallel in the temperate zone. 




Distribution Heat over the Globe. UlS' 


t 




1 ' 

Mean 

<» 


Lat. 

Temp. 


' Wilkamsbvrgj 

38® S' 



Bourdeaux, ^ 

USO 

56 5 

II. I^arallr i of Vi -nnia, Kentucky, 

Montpellier, 

43 36 

59 4 

Spaih, apd the puth of Qreece, 1 

Rome, 

41 53 

60 4 


Algiers, 

36 48 

70 0 


# 

. Diflference?, 

7 0 

7 7 


Philbdelphia, 

39 56 

54 9 


New-York, 

40 40 

53 8 


St Malo, • 

48 39 

54 5 


Nantes, 

47 13 

54 7 


Naples, . 

40 50 

63 3 

III. rarallelaof Pennsylvania, .Jersey, 

Difference, 

7 0 

9 5 

Connecticut, Latium, &id Ro- 




melia. 4 

Ipswich, 

42 38 


J 

Cambridge (Amer.) 

42 25 

50 4 

/ 

Vienna, 

48 13 


■/ 

Manheim, 

49 29 

51 3 

I 

Toulon, 

43 7 

62 1 


Rome, 

41 53 



- Difference, 

6 30 

11 0 


r Quebea, 

46 47 

41 9 

IV. Parallels of Canada, Nova Scotia, 

Upsal, 

59 51 

41 9 

France, and the South of Gcr- ■. 

Padua, 

45 24 

57 7 


Paris, 

48 50 

51 4 

many. 





Difference, 

13 0 

12 6 


r K^ains, 

57 0 

26 4 


Okak, 

57 20 

29 8 


Umea, i 

63 50 

33 3 

y. Parallels of Labrador, the South 

Enontekies, , 

68 30 

27 0 

pf Sweden, and Courland. 

Edinburgh, 

55 58 

47 8 


Stockholm, 

59 20 

42 3 


• Difference, 


17 1 


This tabic indicates the difference of climates, expressed by 
that of the mean temperature, and by the number of degrees 
in latitude which it is necessary to go northward in Europe, in 

- - - ■■ - , -I- —i. j . 

• The dlfi^renceB under the column of latitudes, is the diffiirence of the latitude 
of a place in Europe and a place in America, which l^ve the same mean tempera, 
ture ; and the differences under the column of mean t^peratures, is the difference 
of Uie mean temperatures of a place in Europe and aV place in America, which 
have tjjie same latitude—Ep. 

•f'See my ProUgnmena de distrSmtione geogrttpkica planiarunij tteundutn ueU 
temperietn, ei attitudinem montium. p. 68>'—H> 
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order to find the same quantity of annual hca.t as i' \merica 
As a place could not be found in the Old World '^^ean 

temperature was 48° the same as that of Willia’ x have 

supplied it with ’«ji interpolation between t’ ^ of two 

points whose mean temperatures are i°34. By an 

analogous method, ^nd by employing r observations, I 

have found that 

1. The iatttkermal line of 32* (0° centig.) pa!>M;i jen Uleo and Enontekies 
in Lapland (lat. 66* to 66*; East long, from London i ' to 22°), and Table Bay in 
Labrador (lat. 64* O', west long. 68°.) 

2. The uotktrmal line of 41* (6* centig.) passes by near Stockholm (lat. 60* 
east long. 18°) and the Bay of St George in Newfoundland (lat. 48°, and long. 59'’.) 

3. The isothermal line of 50* (10° centig.) pasr es by Belgium Vlat. 51°, east long. 
2°) and near Boston (lat 42° SO', west long. 70° l*9.) 

4. The isothermal line of 59° (15° centig.) p9 ses between Rome and Florence 

(lat. 43° O', east long. 11* 4p') and near Raleigh in '-,''orth Carolina (lat. 36* O', _and 
west long. 76* 30'.) ^ 

The direction of these lines of equal heat, gives for the two 
systems of temperature, which we know by precise observations, 
viz. part of the middle and west of Europe, and that of the 
coast of America, the following difierences : 


Latitude. 

Mean Temp, of the west 
of the Old World. 

Mean Temp- of the east 
of the New World. 

1 

Diifercnco, 

30 

70°.52 

66°.92 

3°.60 

40 

63.14 

54.50 

8.64 

50 

50.90 

37.94 

12.96 

60 ! 

40.64 

4. ■ ■ . 1 1 - II — . I.. ■ 1 —, 

2a72 

16.92 


If we call the mean equatorial temperatnre 1, we shall liave 
the half of this temperature in the Old "Vyorld at 45°, an(i in 
the cast of the New World, at 89° of lat 
The mean temperatures decrease 


Latitude. 

From 0“—20° 
20 — ;50 
30 —40 
-W —50 
fc 50—60 
0 —60 


1 . 


n the 014 
World, 


'Temp. 
3°.6 
7.2 
7.2 

12.6 ■ 
9.9 

40.5 


In the New 
World, 


Temp. 
3°.6 
10.8 
12.6 
16.2 
13 3 
56.5 


In both continents, 'ne zone in whiqh the mean temperature 
aecreascs most rapidly is comprehended between the parallels of 


• This obscr\ ation relates to the Centigrade scale. If we count the tempera* 
tiirci fiom 32°, ira[)plie« also to Fahrenheit’s scale—E q. 
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40* ami 45*. Obaexrabon here preaefitfi a result entirely con- 
fornial^ 'Seoiy, £or the vamdcm of the square of the cosine, 
which r the law the tempoaUire, is a masnmma. to> 

ivar^45 V Tins circumstance ought to have a favour* 

able influ ' e dvilizalion and industry of the peqplc 

who inhabii <; under dus meaif parallel. It is the 

point where t " the vines touch those of the olives 

and the citrons. o ocher pert of the globe, in advancing 
from north to so .io we observe the temperatures increase 
more sensibly, and . j where else do vegetable productions, and 
the various objects of agriculture, succeed one another with 
more rapidity. But a <great difference in the productions of 
cemtiguous countries, gi^^'s activity to commerce, and augmiEmts 
the industry of the cultijrators of the soli. 

We have traced direction of the isothermal lines from 
Europe to the Atlantic Provinces of the New World. We 
have seen them ^proach one another fh>m parallelism towards 
the south, and converge towards the north, particularly be¬ 
tween the thermometric curves of 41° and 50*: We shall now 
endeavour to pursue them to tlie west. North America pre¬ 
sents two chains of mountains, extending from N. E. to S. Wr, 
and from N. W. to S. E. fonning almost equal angles with the 
meiidian, and nearly parallel to the coasts which are opposite 
to Europe and Asia, viz. the chain of the AUe^io^ys and the 
Rocky MountamSy which divide the waters of the Missouri 
and the Colombia. Between these chains stretch the vast ba¬ 
sin of the Mississippi, the plains of Lousiana, and of the Tenes> 
see, and the states of Ohio, the centre of a new civilization. It 
is generally believed in America dial the climate is more mild 
to the west of die AH^gl^y Mountains, than under the same 
parallels in the Atlantic States Mr Jdferson, has estimated 
the difference at of latitude; and the OledUsia monosperma, 
the Caialpa, and the Aristolochia Sypho, and (^ha* vegetable 
productions, are found so many degrees farther to the north, in 
the basin of the Ohio, than on the of the Atlantic *f'. 


M 


* ^This » true alio of the Columbian VsUc}’. See Warden’s Account if tib 
United States^ vol. Ui. p* 169 ..—Ed. 

-f Sec mj Essai sur la Geoj^raphie det Plantes^ p. 161. 
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M. Volney has endevoured to explain these phenomena by the 
frequency of the south-west winds, which drive back the vrarm 
air of the Gulf of Mexico towards these regio’^ s. A series of 
good observations, made for seven years by C olonel VTansfield 
at Cincinnati, on the banks of the Ohio, anc recently publish¬ 
ed by Mr Drake, in^n excellent treatise on n.merican meteoro¬ 
logy •, has removed the doubts which obscure'i this point. The 
thermometrical means prove that the isotiiermal lines do not 
rise again in the re^ons of the west. The quantity of beat 
which each point of the globe receives under the same parallels, 
is nearly equal on the east and the west of the Alleghany range, 
the winters being only a little milder tp the west, and the sum¬ 
mers a little warmer*!*. The migratiqps of vegetables towards 
the north are favoured in the basin oni the Mississippi, by the 
form and the direction of the valley Tdiich opens from the 
north to the south. In the Atlantic Pro>inces, on the contra¬ 
ry, the valleys are transverse, and oppose great obstacles to tho 
passage of plants from one valley to another. 

If the isothermal lines remain parallel, or nearly so, to the 
equator, from the Atlantic shores of the New World to the east 
of the Mississippi and the Missouri, it cannot be doubted that 
they rise again beyond the Rochy Mountaim, on the opposite 
coast of Asia, between 85° and 55° of latitude. To the consi- 


* Natural and Statistical View or Picture of CtWqnafi and the Miami Coun^ 
tfji, 1 vol. 8ro. Ciijcinnati.—H. See Warden’s Account tf the United Stales, 
vol. ii. 236 for an abstract of Mr Drake’s results.—Eo. 


The following companson of the mean temperatures has been Reduced with 


great care. 

CiaCINNATI. 

Lat. 36® 6', west long. 84® 24'. 

Winter, 32".9 Fahr. 

Spring, 54.1 

.Summer, 72.9 
Autumn, 54.9 


Philadeiphu. 

Lat. 39® 56', west long. 75® 16^. 

Winter, 32®.2 Fahr. 

Spring, 51.4 

Sumtper, 73.9 

Autumn, 56.5 


Mean, 53.7 Mean, 53.5 

I have taken for Phi]a(^|Cphia the means between the observations of Coxe and 
Rush. I have also referred for correction to the observations made by M. Legaux 
at Spring^Mili upon the Schuylkill, to the north of Philadelphia. As Cincinnati 
is 512 feet above the level of the sea, its mean tamperature is 1*.4 too low. — H. 
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derations which I pointed out in my work on Mexico •, arc to 
be added the observations of Captain Lewis, and some other 
Anglo-Arae’ ‘oai travellers, who have passed the winter on tlie 
banks of ne Co.'imbia. In New Califorma, they cultivate 
with success the (live, along the canal of Santa Barbara, and 
tlie vine from Monterey to the north of ‘thp parallel of 37“, 
which is that of Chesapeake Bay. At Nootka, in tlie Island 
of Quadra and Vancouver, and almost in the latitude of La¬ 
brador, the smallest rivers do not freeze before the month of 
January. Captain Lewis saw the first frosts near the embou¬ 
chure of the Colombia, only on the 7th of January, and tlie 
rest of the winter was rainy. Through 122° 40' of west long, 
the isothermal line of 50° Fahr. appears to pass almost as in 
the Atlantic part of the ^lld World, at 50° q £ lat. The west¬ 
ern coasts of the two ;#orlds resemble one another to a certain 
point f. But these rcl/urnsof the isothermal lines do not extend 
beyond 60°. The curve of 32° Falir. is already found to the 
south of the Slave Lake, and it comes still farther south in 
approaching Lakes Superior and Ontario. 

In advancing from Europe towards the east, the isothermal 
lines again descend the number of fixed points being few. 
We can only employ those which are made in places whose 
known elevation allows us to reduce the mean temperatures to 
the level of the sea. The few good materials which we possess, 
have enabled us to trace the curves of 32° and 55°. 4. We know 
even the nodes of the latter curve round the wlwle globe. It 

* Easai Politique aur la JStmveMe Eapagne, tom. ii. p. 440, 478, 509. 

On account of the influence of west anfl ’south-west winds. See Dalton’s 
Meteor. Obaerv. p. 125. 

^ In comparing places from the west (o the east, aqd nearly under the same 
pajrallcl, wc find, 


West- 

Lat. 

Mean 

Temp. 

EssT.*^ 

Lat. 

, Mean 
Temp. 

St hfido. 

48" 

39' 

64".5 

Vienna, 

48" 

13' 

50”.5 

Amsterdam, 

52 

21 

53.4 

Warsaw,»- 

52 

14 

48.6 

Naples, 

40 

50 

63.3 

Pekin, \ 

39 

54 

54 .9 

Copenhagen, 

55 

41 

45 .7 

Moscow, ’ 

Petersburgh, 

55 

46 

40.1 

Upsal, 

59 

52 

41 .9 

59 

56 

38.8 


The elevation of Pekin is inconsiderable. That of Moscow is 984 feet. The 
absolute tem|ieraturc of Madrid, to the west of Naples, is 59"; but the city is 
elevated 1978 feet above the level of the sea.—H. 
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pass^ to the N. of Bourdeaux, (lat 45° 46', W. long. 0^ 97',) 
near Pekin, (lat. 39® 54', E. long, 116“ 27'.,) ' o^oul- , 

weaUier to the of the embouchure '’at. 

44® 40', W. long' 104®.) Its nodes ar* ..62“ 

of longitude. We have here pointed ^ •.uc empiri¬ 

cal laws, under,which are ranged the gutneral phcmnnena, 
and the variations of the temperature which embrace at once a 
vast extent of the globe. There are pariM injlesdom of the 
isothermal lines, which form, so to speak, particular systems 
modified by anall local causes; such as the strange inflexion of 
the thermometric curves on the shores of tlie Mediterranean, 
between Marseilles, Genoa, Lucca mid llome^, and those 
which determine the diflerence betwem the climate of the wes¬ 
tern coast and the^interior of France. kThese last depend much 
less on the quantity of heat received\''v a part of the globe 
during the whole year, than upmi the ur<equai distribution of 
heat between winter and summer. It will one day be useful 
to have upon particular charts the partial inflections of the iso¬ 
thermal lines, which are analogous to the lines of soundings or 
of equal declivity. The employment of graphical representa¬ 
tions will throw much light upon phenomena, which are deeply 
interesting to agriculturists. If, in place of geographical charts, 
we pc^sessed only tables containing the co-ordinates of latitude, 
kmgitude, and altitude, a great number of curious facts rela¬ 
tive to the configuration and the superficial inequalities of con¬ 
tinents would have remained forever unknown. 

We have already found, that towards the north, the isother¬ 
mal lines are neither parallel to the equator nor to one another; 
and it is on account of the want of parallelism, that we have, 
in order to Amplify such complicated phenomena, traced round 
the \dKJe globe the curves of equal heat. The position of the 
line of 32“ acts like the magnetic equator, whose inflexions in 
the South Sea modify the inclinations at great distances. We 
may even believe that, in the distribution of climate, the line 
of 32“ determines disposition of the curve of greatest heat. 



Lat. 

Mean 

Temp. 

Lat. 

Mean 

TemJj. 

• Rnlngna, 

44" 29' 

S6".3 

Marseilles, 43" 17' 

SS’-S 

Genoa, 

44 2S 

00.6 

Rome^ 41 S3 

60.4 


H, 
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tvliich is as it were the isothennal equator, and that in America 
and ^sia th^” ’i<»h 78° of west, and 102° of east longitude, the 
torrid Zf ices more to the south of the tropic of Can- 

CCT, r iresents temperatures of intenrity. An 

attenL ^^on of the phenomena proves that this is not 

the case. Whene^'er we approach the torrid zone below the 
parallel of 30°, the isothermal lines become more and more 
parallel to one another, and to the earth’s equator. The great 
colds of Canada and Siberia do not extend their action to the 
equatorial plains. If we have long regarded the Old World as 
warmer between the tropics than the new world, it is, frst. Be¬ 
cause till 1760, travellers used thennometers of spirit of wine, 
coloured, and affected by light; 2d, Because they observed it 
cither under the reflectiofi of a wall, or too near the ground, 
and when the atmospb^e was filled with sand; and, 3d, Be¬ 
cause in place of caWlating the true mean, they used only 
the thcrmometric maximum and minimum. Good observa¬ 
tions give. 


Old World. 

Lat. 

Mean Temp. 

New World. 

Lat 

Mean Temp. 

Senegombia, 

15" 0 

79"-07 

Cumana, 

10" 27’ 

81“.86 

Madras, 

13 5 

80 .42 

Antilles, 

17 0 

81.05 

Batavia, 

6 12 

80.42 

Vera Cruz, 

19 11 

78.08 

Manilla, 

14 36 

78 .08 

Havannah, 

23 10 

78.08 


The mean temperature of the equator cannot-be fixed be¬ 
yond 81i°. Kirwan values it at 84°, but only two places of the 
earth were known, viz, Chandemagor and Pondicherry, to 
which old travellers attributed annual temperatures above 81°^. 
At Chandemagor, in latitude 21°.6, the mean temperature, ac¬ 
cording to Cotte, is 91*^, but the Jesuite Boudier marked only 
the days when the thermopieter wa§ above 98°.6, and below 
57°.2. And at Pondicherry, in latitude 11“ 55', the mean tem¬ 
perature, according to Cotte, is 85°.3, and according to Kirwan, 
88“; but M. de Cossigny obs^ed with a sjmit-of-wine thermo¬ 
meter. 

The distribution of heat over different parts of the year differs, 
not only accordiitg to the decrease of th^mean annual temperan 
tures, but also in the same isothermal line) It is this ungual 
division of the heat which characterises the two systems of 
clim&tc of Europe and A^andc America. Under the torrid 
zone, a small number of months are warmer in the Old Wmrld 
thanrin the New. At Madras, for example, according to Dr 
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Roxburgh, the mean temperature of Juneis89“.4; at Abu- 
sheer 93®.2, but at Cumana I have found it only 84®,6. 

With respect to the temperate zone, it has Iven Wg known, 
that from the paridlel of the Canary Isles to the Pi ^ar Circle, 
the severity of the winter augments in a progression mi eh more 
rapid than the sum'mers diminish in heat. i It is also known, 
tliat the climate of the islands and the coasts differs from that of 
the interior of continents, the former being characterised by 
mild winters and less temperate summers. But it is the heat 
of summer particularly which affects the formation of the amy¬ 
laceous and saccharine matter in fruits, and the choice of the plants 
that ought to be cultivated. As the principal object of this me¬ 
moir is to fix, after good observations, the numerical relations 
between the unequal quantities of hlfjit distributed over the 
globe, wo shall now compare the meatb^temperatures of three 
months of winter and summer under different latitudes, and 
shew how the inflections of the isothermal lines modify these 
relations. In following the curves of equal heat from west to 
east, from the Basin of the Mississippi to the eastern coasts of 
Aria, through an extent of 4000 leagues, we are struck with 
the great regularity which appears in the variations of the win¬ 
ter temperature. 

I. Differences of the Seasons freym, the Eqaal<yr to the Polar 

Circle. 



CisATLAKTic Region. 
Long. 1“ W. and 17“ E, 

Tbanbatlantio Region* 
Long. 58“— 72* W. 

Isotber- 

mal 

Lines of 
68 * 

£9 

50 

41 

32 . 

Mean Temperature. 

iiean Temperature. 

Winter. 

Sumpie,, 

Hiff., 

Winter. 

^uipmer. 

Diff. 

59”,0 

44.6 

35.6 
24.8 
14.0 

80“.C 

73.4 

69.0 

60.9 

53.6 

2r.6 

28,8 

32.4 

$6.0 

39.6 

53“.6 

39.2 

30.2 
14^0 

1.4 

80".6 

78.8 

71.6 

6Q.3 

55,4 

27“.0 

39.6 

41.4 

52.2 

54.0 


This table shews the increase of the difference between the 
winters and summers ftom 28° and 30° to the parallels of 55° 
and 65°. The inevease is more rapid in the Transatlantic 
Zone, where the isothermal lines of 32° and 50° approach one 
another very much ; but it is remarkable, that in the two zbnes 
which form the two systems of different climates, t,he division of 
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the annual temperature between winter and summer is made in 
such% manner:, that, upon the isothermal line of 32°, the differ 
rence of ti'o seasons is almost double pf that which is 
observed the iSotliennal line of 68°. 


* ClBATLANTIC ReoION. 

Long. 31“ E. and 22“ W. * • 

Places. 


Mean Temperature. 

Latitude. 

Whole Year. 

Winter. 

Summer. 

(Pondicherry) 

11“,55 

85“.3 

77“.0 

90“.S 

Cairo, * 

30 02 

72.7 

57,7 

84.. 7 

Funchal, 

32 37 

68.7 

63.9 

72.5 

Itoine^ 

41 53 

60.4 

45.9 

55.2 

Bourdeaux, 

44 50 

56.5 

42.1 

70.7 

Paris, 

48 50 

51.4 

38.3 

66 .2- 

Cuiienhajrcn, 

55/11 

4.5.7 

30.7 

64.6 

Stockholm, 

5f^ao 

42.3 

25.5 

61.9 

Drontheini, 

24 

39.9 

24.7 

61.3 

Umeo, 

63 50 
_£_ 

33,3 

12.9 

51.9 


Thanbatlamtic Region. 

Long. 69“ E. and 99“ W 



Mean Temperature. 

Places. 

Latitude. 

Whole Year. 

Winter. 

Summer. 

Cumana, 

10°. 27 

81“.9 

81°.7 

83°.7 

Havannah, 

23.10 

78.1 

71.2 

83.3 

Natchez, 

31.28 

64.8 

4a6 

79.2 

Cincinnati, 

39.06 

53.6 

32.9 

72.9 

Philadelphia, 

39 56 

54.9 

32.2 

73.9 

New York, 

40.40 

53.8 

29.8 

79.2 

Cambridge, 

42.25 

50.4 

34.0 

,70.5 

Quebec, 

46.47 

41.9 

14.2 

68.0 . 

Nain, 

57.10 

26.4 

0.6 

48.4 

Port Churchhill, 

59.02 

25.3 

6.8 

52.2 


If, instead of the mean temperature of the seasons, we con¬ 
sider, I do not say the days of the maxima and minima of the 
year, which are the ordinates of the concave and convex sum¬ 
mits of the entire curve, but the mean temperatures of the 
warmest and the coldest month, the increase of the* differences 
becomes still more perceptible. We request the reader to com¬ 
pare in the following Table only the *pl|u;es which belong to 
regions bounded by the same meridians, an^ consequently to the 
sanje system of climate; as for example, to the region of Eas¬ 
tern America, to that of Western Europe, and that of Eastern 
Asia. We must also attend to the changes of temperature pro¬ 
duced by the monsoons in a part of tlie equinoctial regions, and 
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distinguish under the temperate zone between the climate x>f the 
interior, or the continental climate, and that of islands and Coasts. 




^^ean Tcin]ierature. 

Diffe- 

’ ■ '1 

OaSERTAT't tUB. 

Places. 

Lat. 

Coldest 

Warmest 



Month, 

Month. 

rencc. 

< 

Cumar.a, 

10*27 

80*,1 

84*.4 

4*.3 

Uninterrupted trade winds. 

Pondicherry, 

11 55 

76.1 

91.4 

15.3 

Monsoons. Radiation of the sands. 

Manilla, 

14 36 

68.0 


18.9 

Monsoons. 

Vera Cruz, 

19 11 


81.7 

11.7 

North winds in winter. 

Cape Fran(;ais, 

19 46 

77.0 


9.0 

Uninterrupted trade wind.s. 

Havannah, 

23 10 


838 

13.8 

North i^inds in winter. 

Funchal, 

32 37 

64.0 

75.6 

11.6 

Insular climate. 

Natchez, 

31 28 

46.9 

78.8 

31.9 

Transatlantic region. Interior. 

Cincinnati, 

39 6 

29.6 

744 

44.8 

Same system fff climate. 

Pekin, 

39 54 

248 

842 

59.4 

Region of eastern Asia. 

Philadelphia, 

39 56 

29.8 

77.0 

47.2 

Transatlant. region. Eastern coasts 

New York, 

40 40 

25.3 

80.8 

55.5 

^dem, 

'^atlantic region. 

Rome, 

41 53 

42.1 

77.0 

349 ‘ 

Milan, 

45 28 

33.8 

55.2 

21.4 

Im^rior land. 

Buda, 

47 29 

27.7 

71.6 

43.9 

/deV 

Paris, 

18 50 

35.1 

69.8 

347 

Nearer the western coast. 

QuelKsc, 

46 47 

140 

73.4 

59.4 

Transatlant. region. Ka.stcrn coasts 

Dublin, 

53 21 

37.6 

603 

22.7 

( Region of the west of Europe. 
( Insular climate. 

Edinburgh, 

55 58 

38.3 

59.4 

21.1 

Idem. 

Warsaw, 

52 14 

27.1 

70.3 

43.2 

Interior land. 

Petersburg, 

59 56 

8.6 

65.7 

57.1 

East of Europe. 

North Cape, 

71 0 

22.1 

46.6 

245 

Climate of coasts and islands. 


We may conclude in general, that for any given place in the 
curves whicli express the annual temperatures, the ordinates of 
the concave and convex summits differ the more from one ano¬ 
ther, as the temperatures diminish. In the New World, under 
40° of latitude, we find a greater difference between the warm¬ 
est and coldest months of the year than in the Old World, at 
Copenhagen and Stockhqlm under 56°—59“ of latitude. At 
Philadelphia the thermometer descends to 50° or 59° below 
the freezing point, while under the same parallel in Europe 
it descends scarcely 30°.6 below it. 

I have endeavoured to shew, in another work, how this cir¬ 
cumstance which characterises the regions which Buffbn indi¬ 
cates by the name of Excessive Climates, influences the physi¬ 
cal constitution of t^j Inhabitants. In the United States, the 
Europeans, and indeed all the natives, are, with great difficulty, 
inured to the climate. After winters that have been very ^go- 
rous, not from the general temperature, but from an extreme de¬ 
pression of the thermometer, the irritability of the nervous sys- 
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tern is prodigiously increased by the excessive heat of summer; 
and it is undoubtedly to this cause that we must, in a great 
measure, ascribe the difference in the propagation of the yellow 
fever, and/^le different forms of the marsh fever, under the 
cquator,^d in the temperate zone of the New World *. On 
high mountains in islands of little extent, aAd;along the shores, 
the lines of annual temperature take nearly the same form as in 
warm climates, having only a less degree of curvature. The 
difference between the masons, too, becomes smaller. At the 
North Cape, in 71° of latitude, and in the isothermal line of 
ii2°, it is almost 11° greater than at Paris, in 49° of latitude, 
and in the iscthermal line of 50°. The sea-breezes and the 
fogs which render the winters so temperate, diminish at the 
same time the heats of f^lynmer -j-. The characteristic of any 
climate is not the difference l)etween the winters, expressed in 
degrees of the thermometer;—it is this difference, compared 
with the absolute quantities indicated by the mean temperature 
of the seasons. 

IT. Difference between the Winters and Sitmmers^ in fcilawinff 
the same Isotlicrmal Line from West to East. 

The differences between the seasons of the year are less great 
near the convex summits of the isothermal curves, where these 
curves rise again towards the North Pole, than near the concave 
summits. The same causes, which affect the inflexion or the 
greatest curvature of the isothermal lines, tend diso to equalise 
the temperatures of the seasons. 

The whole of Europe, compared with the eastern parts of 
America and Asia, has an insular climate, and, upon the same 
isothermal line, the summers become warmer, and the winters 
colder, in proportion as we advance from the meridian of Mont 
Blanc towards the east or the west. Europe may be consider¬ 
ed as the western prolongation of the old continent; and the 
western parts of all continents are not only warmer at equal la¬ 
titudes than the eastern parts, but evei\ in the zones of equal 
annual temperature, the winters are more rigorous, and the 
summers hotter on the eastern coasts than upon the western 
coast^ of the two continents. The northern part of China, like 


• PoHtiral JStviy on the Kingdom ^ New Sptin^ torn. iv. p. $28. 
•f l.copold voij Bach’s TravcU in Lajplani, tom. fi. 
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the Atlantic region of the United States, exhibits excessive clu 
mates, and seasons strongly contrasted, while the coasts of New 
California, and the embouchure of the Colombia, have winters 
and summers almost equally temperate. The meteorological 
constitution of these countries in the N. W. resemtxes that of 
Uurope as far as,5G° or 52* of latitude; and without wishing to 
asenbe the great revolutions of our species solely to the influ¬ 
ence of climate, we may affirm that the difference between the 
eastern and western shores of continents, has favoured the an¬ 
cient civilisation of the Americans of the west,—facilitated their 
migrations towards the south, and multiplied those relations with 
eastern Asia, which appear in their monuments,-their religion, 
trailitions, and the division of the year. In comparing the tM^o 
systems of climates, the concave a.rj^ convex summits of the 
same isothermal lines, we find at York the summer of 

Rome and the winter of Copenhagen ; —.at Quebec the summer 
of Paris and the winter of Petersburg. In China, at Pekin 
for example, where the mean temperature of the year is that of 
the coasts of Britanny, the scorching heats of summer are great¬ 
er tlian at Cairo, and the winters as rigorous as at UpsaJ. 

The mean temperature of the year being equal to the fourth 
part of the winter, spring, summer and autumnal temperatures, 
we shall have upon the same isothermal line of 53*6' (12“ cent.) 

At the concave summit in America, ) .00 ^_ 32° 4 -I- 4- 

74“ 40' west long. j ' 4 

At the convex jfammit in Europe, ) too n — -4- 51“ 8 4 68“.4 4 51°.l 

2° 20' west long. j- .0 _ " 4 ' 

At the concave summit in Asia, ) .„o « — 24°.8 4 &4°.7 4- 80°.6 4 54.3 
116“ 20' east long. | oa .0 _ ^ 

This analogy between the eastern coasts of Asia and Ameri¬ 
ca, sufficiently proves that the inequalities of the seasons, of 
which we have endeavoured to fix the numerical relations, de¬ 
pend on the prolongation and enlargement of continents towards 
the pole; *of the size of seas in relation to their coasts, and on the 
frequency of the N. W. winds, which are the Vents de Remous 
of the temperate zo^Cj'^and not on the proximity of some plateau 
or elevation of the4djacent lands. The great plateaus of Asia 
do not stretch beyond 52* of latitude; and in the interior of the 
New Continent, all the immense basin bounded by the Allegha¬ 
ny Range, and the rocky mountains, and covered with secon¬ 
dary formations, is not more than from 656 to 920 feet above 
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rtie level of the ocean, according to the levels Uiken in Kentuc¬ 
ky, on the banks of the Monongahcla, at Lake Erie *. 

The following table indicates for all the habitable temperate 
/one the di,. Ision of the same (juantity of annual heat between 
the two s^sons of winter and summer. The numbers which it 
containfiif arc; either the result of direct obs(;fvations, or of inter- 
|X)latioTis between a great number of obscrvatioh.s made in neigh¬ 
bouring ]fiaees, and situated under the same meridian. We 
have i'ollowed each isolhermal curve from west to cast, giving 
the preference to places .situated near tl>e summits of the curve, 
as presenting at the .same time the greatest dilfercnc-es in tl’.c di¬ 
stribution of die annual heat. The longitudes are reckoned 
from the Observatory of CJreenwich. 


Lsot/irrinn^ L}n(\s\/ront 82’ fo (JS". 


Lon,*;. I J^at. 


.Mc.in TcnijK-rature. 

I Winter. I Summer, i 


Isoth. Lino 
of «S". 

Isuth. l.rne 
of (JLf'..> 
f.soth. Line 

! of .>!)'■. 

I 

I 

i Noth. I.ine 
' of 


Isoth, Line 
of .»a 


Noth. I.nie 
ol 


Noth. Lin ; 

•n . 


I Isoth. Lmc 
j of SCf’./i. 

! i 

Noth, t.ine 
1 of 32". 


' 10'W. 
of. W. 
0 

10 w. 

11 K. 
10 W. 
- 4." 1*:. 

10 w. 
10 w. 
:i2 w. 

20 K. 
20 F.. 
20 W. 
10 W 
40 W. 
40 W. 
20 F. 

0 F. 
20 K. 

0 W. 
io ^y. 
a.'i F. 
20 F,. 

10 w. 

20 L. 
20 i<:. 
20 F. 
20 F. 

to w. 


22 20 F. 
57 10 K. 
19 .50 K. 


29" 30 
32 37 
36 IH 
32 30 
40 .50 
,3.5 30 

43 30 
38 .30 
10 0 
17 10 
4.5 30 

40 0 

41 20 

42 30 

•52 30 
.53 30 
.51 0 

47 30 
10 0 

44 42 
.57 0 
.5.5 10 
.53 .5 
47 0 
ii2 4 •> 
60 30 
60 0 
.58 30 
.50 0 

62 .‘-.O 

o2 .50 
I .53 0 
I 65 0 


2.5 20 F. 71 0 


I'/onda, .53”.6 

Madeira, 63..5 

N’orth Ajrira^ .59.0 

Alttkisixiiippi., 16.4 

Italy, .50.0 

Jiasin of the Ohio, 39.2 

Middle of Frame, 44.6 

Amerira, IF. (f Alle^h. 31.7 
America, K. tf ditto. 32.5 

West if Frani e, 39 0 

I.omhuidy, 34.7 

Ea-it of Asia, 26.6 

Ameiira IV. ofAllegh. 31.1 
America K. oj ditto. * 30.2 

Irela ad, 39.2 

England, .37.4 

Ilelgiiini, 36.5 

nummary, 31.1 

Eastern Asid. 2.3.0 

America E. <>1' Allegh. 23.9 

Scotland, 36.1 

DenmarL, i .30..3 

Foland, ! 28.0 

Canada, j 1 1.0 

I IVcst if Not tsay, I 2't.8 

!.SWr;k I 21.8 

I Finland, \ 23.0 

Crntral ]{viiyia% 22.1 

C anadu, 6.8 

IVest coast >f Gn'f of 
liothnia. 

Fast roast of ditto. 16..5 

I.ahradur, 3.2 

Sioctlen, 11.3 

j North Extremity of Nor- 
j way. 


80°. 6 
72.0 
80.6 
7 7.0 
7 7.0 
77.9 
7.5 2 
7.5.2 
77.0 
68.0 

73.1 

82.4 

71.6 

7.3.1 
59. .5 

62.6 
(i3..5 
69 8 

78.8 
71.6 

56.5 
<i2.6 
66.2 
68.0 
62.0 

60.8 

63.5 
68.0 
60.8 


• Di-.’keV Nat. and Statist. I'.f.v of ('im iniiuti. 6.5, 

vet. ill. Nt(. G tx lolu.f: ISI'O. 
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I 

When wc consider that the annual temperature of a place is 
nothing more than the numerical expression of the mean of the 
ordinates, we may ima^ne an infinity of entirely dissimilar 
curves, in which the twelve ordinates of the months l^vc exact¬ 
ly the same mean. This consideration should not l^d us to 
believe, that a placp which has the winter of the s^^uth of 
France, that is, where the mean temperature of winter is 44*.6, 
may, by the com|^nsation of a summer and an autumn, much 
less warm, have the mean temperature of Paris. It is true, that 
the constant ratio which is observed in the same parallel, be¬ 
tween the solstitial heights of the sun and the semidiurnal arcs, 
is differently modified by the position of a place in, the centre of 
a continent or upon the coast, by the frequency of certain 
winds, and by the constitution of an ^tniosphcre more or less 
favourable to the transmission of lighT, -and of the radiating ca¬ 
loric of the earth. But these variations, which travellers have 
often exaggerated, have a maximum which nature never over¬ 
steps. It is impossible to examine the preceding table without 
observing, that the division of the annual Iieat between summer 
and winter, follows on each isothermal line a determinate type; 
that the deviations of that type are contained between certain li¬ 
mits, and that they obey the same law in the zones which pass 
by the concave or convex summits of the isothermal lines, for 
example, by 68° of West Long., and by 7% and 116" 
of East Longitude. 

«• 

The following table shews tlie oscillations, or the maxima and 
minima, observed in the division of the heat between the sea¬ 
sons. I have added the means of the winters and summers 
found at different degrees of longitude, and under the same iso¬ 
thermal line. 


!»oth. 

Lines. 

^Degrees of 
Long, exa¬ 
mined. 

Oscillutions observed in ihe 
Means. 

Means calculated. 

Winters. 

Summers. 

Winters. 

Summers. 


8 .? 

ri*.2to84°.8 

51”.8lo53*.6 

14“.0 

52". 7 

41 


j.U.0 

24.8 

62,6 68.0 

19.4 

65.3 

.‘‘lO 


23.0 

3T.4 

62.6 78.8 

30.2 


5f» 

87 

39.0 

44.6 


41.9 

75.2 I 

63 

84 

53.6 


71.6 80,6 

5(i.:» 

77.9 
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The deviations round the mean, that is, the inequality of the 
winters on the same isothermal line, increase in proportion as the 
annual heat diminishes, from Algiers to Holland, and from Flo¬ 
rida to Pennsylvania. The winters of the curve of 68° are not 
found^pon that of 51°, and the winters of 51“ are not met with, 
on the curve of 42°. In considering s&parately what may be 
called the same system of climate, for example, the European 
Region, the Transatlantic Region, or that of Eastern Asia, the 
limits of the variations l^ecome still more narrow. Wherever in 
Europe, in 40° of longitude the mean temperature rises 


To 59“.0-j 


r44.“.6to 46“.4 


.50.0 

4.5.5 


I The winters 
J are from 


1 36.5 
< 31.1 
I 28.4 


41.0 

37.4 

36.1 


I and the sum- 
r mers from 


41.0 J 


1 20.3 26.8 J 

I. j 


73®.0 to 7.5*.2 

68.0 

73.0 

62.6 

69.8 

57.2 

68.0 

55 4 

66.2 


Iti tracingisothermal lines between the parallels of Rome 
and Petersburg, the coldest winter presented by one of these lines 
is not found again on the preceding line. In this part of the 
globe, those places whose annual temperature is 54° 5, have not 
a winter below 32°, which is already felt ujxin the isothermal 
line of 50°. If, in place of stopping at the most rigorous winter 
which each curve presents, we trace the lines eqtial winter 
temperature, (or the Isocheimal lines,) these lines, instead of co¬ 
inciding with the lines of equal annual heat, oscillate round 
them. As the Isocheivmtlines unite points placed on different 
iwthermal lines, we may examine to what distance their sum¬ 
mits extend. In considering always the same system of climate.s, 
for example, the European region, we shall find that the lines 
of equal winter cut Lsothennal lines^ which are 9° distant. In 
Belgium * (in latitude 52°, and in Isothermal latitude 51° 8,) 
and even in Scotland, (in latitude 57°, and isothermal latitude 
45° 5,) the winters are more mild than at Milan, (in latitude 


• Throughout all Holland, 90 days of winter have a mean tentperature of from 
36*.7 to 38®.7. At Milan, at Fadua, and at Verona, the same season is only from 
34®’7 to 36®.7. The observations made in Bdgium and Holland, offer also a 
very remarkable example of an equal quantity of heat distributed in the space of m 
year over a vast extent of territory. The mean temperatures scarcely vary from 
Paris to Francckcr, over 34 degrees of latitude, which, in the interior of a continent, 
should produce a difference of 3^ degrees of annual temperature. The canal of the 
Channel o|iens towards the north. The west vinds blow, therefore, over a great 

T 2 
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45^ ^8', ajid i.sotherniul latitude 55° 8',) and in a great part of 
Lombardy. Farther to the north, in the Scandinavian Fepin- 
sula, we meet with three very diflerent systems of climate, viz. 
1. I'he region of the west coasts ol“ Norway tt> the west of the 
mountains. H. The region of the eastern coasts ol’ Sw^len, to 
the east ol' the niouhtains. And, 3. The region of the west 
coasts of Finland, along the Gulf of Bothnia. Baron Von Bueh 
has made us acquainted with the atmospherical constitution ol' 
these three diflerent regions, in which tlie slowest increase of 
the winter cold is I'elt I'rom Drontheiin to the North Cape, 
on the west and north-w'est coasts. At the Isle of Mugeroe, 
(in north lat. 32”,) at the northern extremltv of Ftfrope, under 
lilt' paRillel ol' 71 ", the winters are still 7'.2 milder than at St 
I’etersburg, (in north lat. 38”.8,) bi^^the mean heat oi the 
summer.s never rc«iches that of the winters of Montpellier, (in 
north lat. 59°.4). At the Faroe Isles, under G2‘ ol' north lat. 
the lakes are very seldom covered with ice, and to so temperate 
a winter succeeds a summer, during which snow often falls upon 
the plains. Nowhere without the tropics is the division ol' the 
annual heat among the seasons more equal. In the temperate 
zone, undi'r parallels tiearer to our own, Ireland presents an ex- 


p.irt of the and durlnj' u long r.iinj winter, \uth the nV._v almost uln.n }s 

ciimiled. thi Mirfai'c of the earth is loss cooled hv radiation than f-iitlioi to the oust, 
in the intcnoi of the coiuUry, where the atmosphere is pure and drj. 


• 


Mean Teniperature. 


Lat. 

Y ear. 

Wintei. 

Summer 

I’ranecher, 

52“ :w 

5r.8 

3(i".7 

67 “.3 

.Vinsterdam, 

.12 22 

.53.4 

3(;.y 

6.5. S 

Hague, 

52 3 

.51.8 

38.3 

65..5 

Uotterdam, 

51 54. 

51.1 


61.9 

Middellairg, 

51 30 

4!) 6 

30.1 

64.0 

Dunkirk, 

51 2 

.50.5 

,>S,.5 

6 4,0 

Itrussels, 

50 50 

52.0 

.3(>.7 

66.2 

Arrai, 

.50 IT 

41).t 

3.5.8 

63.3 

Canihr.iy, 

.50 to 

52.0 

39.0 

66.6 


The moan clunition of the Cb.servatioiis at each i>lace i.s from eiglit to nine 
years, and 52,000 partial ohseivations have been employed to obtain nine mean 
tenijM-raiurc's. A simdar liannony in (he results is also found in Lombardy. 


&Iean Temp. 
5 . 1^8 

5‘j.b 


Mean Temp. 
.5r,“.3 
50.5 


Milan, 
1‘adu.i. 

\ eriiji.t. 


I 


Itologna, 

Venice. 


11 . 
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ample hlill more striking of the union of ver\ milt! ifcinters, 
wiih cold and moist summers. Notwithstanding a difference of 
4'’ of latitude, the winters there arc as mild as in Britain, while 
the mi^Mi temperature of the summers is three degrees less. 
This/is the true maritime climate. The month of August, 
which on the same isothermal line, in the oast of Europe *, (in 
(Hungary) has the temperature of 71'.6, reaches only ()0'’.8 at 
Dublin. The month ol' January, whose mean temperature at 
Milan, and in a great part of Lombardy, is only 3.7 .G, risys in 
Ireland to anti 7".2. On the coasts of Glenarm, also (in 
north lat. 5T 56',) under the parallel of Koiiigsberg, the 
myrtle \egetates witli the .same strength as in Portugal •[*. It 
scarcely freezes there in winter, but the heat of summer is not 
capable of ripening th. vine. 

These examples are sullicient to pro\e, that the isocheiinal 
lines deviate much more than the isothermal lines from the ter¬ 
restrial parallels. In the system of European climates, the lati¬ 
tudes of two places that have the same annual temperature can¬ 
not differ more tlian from T to 5 ', while two places whose mean 
winter temperature is the same, may differ more than O'’ or 10 
in latitude. 'I'lie farther we advance to the cast, the more ra¬ 
pidly do these deferences increase. 

The lines of equal summer, or isothcral curves^ follow a di¬ 
rection exactly contrary tf) the isoche'imal lines. We find the 
same summer temperature at Moscow, in the centre of Russia, 
and towards the mouth of tlic Loire, notwithstanding a differ¬ 
ence of 11” of latitude. Such is the effect of the radiation of 
the earth on a vast continent deprived of mountains. It is suf¬ 
ficiently remarkable, that the inflexions of the isothermal lines, 
and tlic division of lands and seas are such ujwn the globe, 
that every wliere in North America, in Europe, and in Eastern 
Asia, the mean temperature of the summers does not denote 
more than 36” in the parallels of from 45” to 47”. The same 
causes which in Canada, and in the north of China, sint the 
curves of equal annual heat, where the isothermal lines (those of 

^ • ^Vul 1 ll•nberg Flora Carpatk. p. 90. 

+ Irish Tiansartioni, toin. viii. p. 116, 2(K{, 209. 
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Sl“.8, and 53°,6,) corresponding to the parallels of 45” and 47% 
tend to raise the lines of equal summer or the isotheral curies. 

However great be the influence of the unequal division of the 
heat between the seasons, on the physical condition of natypns, on 
the developement of agricultural industry, and the s^ition 
of plants for culture, I would not recommend the tracing up¬ 
on the same chart the isothermal lines, and the winter and sum¬ 
mer cur\es. This combination would not be more fortunate 
than the lines of declination, inclination, and equal intensity of 
the magnetic forces, which, however, all depend upon one ano¬ 
ther. Instead of multiplying the intersection of the curve's, it 
will be sufficient to add to the isothermal lines, near their sum¬ 
mits, the indication of the mcar temperatures of summer and 
winter. In this way, by following the lifie of 50% we shall find 


marked in America, to the west of Boston, in Eng- 

' ' 73 ''. 4 / ® 

land in Hungarv ( ^-Y and in China 

V62%6/ ^ * V6'y”.8/ V78'’.8^ 


f Fo be contimicfl.) 


\ 


Art. Account of the Descent of tl" Glacier of the Weiss- 

horiij 071 the Dccc7nbcr 1819, and the Destruction <f 
the Village cf flunda 

rp ^ 

HE village of Kanda is situated aoout six leagues altovc 
Vispach, on the southern or jight branch of the valley of Vis- 
pach, known under the name of the Valley of St Nicholas. 
1 he valley is about 2400 feet from the right bank of the Visp, 
on the steep declivity of a hill of debris, wlioso stony soil has 
been converted into meadows by the industry of the inhabitants 
of Randa. Opposite to this hill is another of the same kind, 
above which are the rockg that arc covered by the Glacier of 
Randa, whose highest summit, called the Weisshorn, rises 
about 9000 feet above the village. The width of the valley, at 

• Translated from the Bibliolkfjuc Univcrtelle, Feb. 1820. p. 150. and taken 
from Uic official report of M. Vcncts, Enfpnccr to the Council of Sta^e of the VaU 
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the height of the village, nearly 250 feet above the river, is 
‘ neai^y half a league. 

On the 27th December 1819, at six o'clock in liic morning, 
towards Vilre eastern and most rugged aide of the highest peak of 
the WY'isshom, a part of the glacier which covers it having be¬ 
come l.x)se, precipitated itself with the nolse of thunder on the 
t ’ass of ice below, and announced, by the most frightful crash, 
t!'.e ravages which threatened the valley. At the instant when 
the sn„ .V and ice struck tlie inferior mass of the glacier, tlie 
[lastor of the village, the sacristan, and some other jiersons, ob¬ 
served a light *, which almost immediately disappeared, and 
left every tiling enveloped in the darkest night. A friglitful 
hurricane, iv xsioned by the pressure of the air, immediately 
succeeded, and i. an inauint piot* ^ the most tremendous de¬ 
vastation. The j ipitatod masses of ice did not reach the val¬ 
ley, but the hurrii'aTic iiccasioncd by their fall was so violent, 
that it carried snI ' i/ e> several toisi\s up the mountains; tore 
up by tlic '“i.s «nc largest larch trees at great dkstances; pro¬ 
jected blcx-,k.-> -cc of some cubic li'ct beyond the village to the 
distance of half a league ; carried away the spire of the steeple; 
levelled several houses wdth *he ground, anu carried the car¬ 
pentry of several edifices inor^. than a quarter of a league beyond 
the village, into ..le forest which lies above it. Eight goats, 
wliich w'ere in a stable, were w.,.ukd v Jic distance of several 
hundred toiscs, and, what was ver)' singular, pne of them was 
found alive. At the uiniaiice of more than a (juarter of a league 
above the village, the barns r>ppo&ite tlie glacier were complete¬ 
ly unroofed. , 

Upon the whole, nine bouses in the village were totally 
destroyed, and the other thirteen more or less damaged; eigh¬ 
teen granaries, eight small dwelling houses, two mills, and 72 
barns, are either destroyed, or so much injured as to be of 
no use. The crops, too, are almost totally lost, both for man 
and beast. Out of twelve persons overwhelmed by this cata- 


• It would be desirable tq have a satisfactory explanation of this phenomenon, 
which, in so far as we know, has not been observed in similar cases, and which, 
in the darkness of the night, was too striking to be attributed to any illusion.— 
Oaic. 

Wc have no hesitation in considering the light licre mentioned as electrical, and 
as analogous to that which is developed by breaking crystallised sugar, O- 
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strophe, ten are still alive, the eleventh was taken out dead, and 
the twelfth has not yet been found. ‘ 

The avalanche, consisting of a mixture of snow, ice and 
stones, covers the fields and the meadows below the* yllage for 
the length of at least 2400 feet, and for a width of lOOV The 
mass which has descended is nearly 150 feet high ; so that the 
whole body of ice precipitated is about 360,000,000 cubic feet. 
The amount of the damage has been estimated at 20,000 francs. 

It is a rcmfurkable circumstance attending this event, that 
som(‘ barns on the other side, below' the glacier, and which the 
avalanche had almost covered, remained uninjured, and were 
never touched by the hurricane; but, what is still more difficult 
to conceive, two persons only have lost their lives in this disas¬ 
ter, although .several families were ^;arricd away with their 
liouses, and buried in their ruins, and in the wreaths of snow. 
The prompt assistance afforded by the pastor, who did not suf¬ 
fer personally, and of the two sacristans w'ho escaped, contribu¬ 
ted to save several lives. 

This is not the first time that the village of Ilanda has cxjie- 
rienced a disaster of this nature. In 1636 it was destroyed by 
a similar avalanche, by which 36 persons lost their lives. It is 
said that the whole glacier of Weisshorn then fell. Two other 
avalanches, less considerable, took place in 1736 and 1786, but 
not e.xactly in the same ])lacc. 

On the jtresent occasion, only a small part of the glacier fell 
down; and it is difficult to conceive how the remainder, depri¬ 
ved of its support, can be sustained. Enormous clefts can be 
perceived in it by good telescopes, and these had been long ago 
noticed by the chamois liunters. The part of the glacier which 
lias fallen is said to have been separated from the rest by similar 
clefts. There is therefore great reason to dread, that the 
glacier cannot much longer maintain itself upon this steep ridge, 
and that the le.st of the village of Ilanda may be eoinpletely dtv 
stoyed by tlie avalanclu' which still threatens it. No human 
skill can prevent this catastrophe, and therefore the inhabitanUs 
of the unfortunate commune must either forlily tliemselves 


• M. Viinet/ remarked, that tlie prceipitaied blocks consisted chiefly of a mix¬ 
ture of iec m "rain's, and of old snow, licnee it aj^x-ars that glacier was at 
an delation when* the .snow seldom indls. 
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against the danger, or iiuit their liabitations. The most obvious 
• mean*of defence, is the erection of a high .'md strong rampart, 
which would resist the influence of the hurricane; but tliis ram¬ 
part, by T»i^’entiiig the circulation of air, might render the vil¬ 
lage of iianda still more insalubrious, and,tnore subject to cre¬ 
tinism than it actually is, and it is still doubtful, wliethcr or 
not tliis wall would shelter them from the storm. 

It might therefore be more advisable to abandon the ])lace, 
and in order that the inhabitants might not be removetl far from 
the meadows, it would be necessary to rebuild the village about 
half a league farther up, towards 'J'csch. The ])oor inhabi¬ 
tants, however, cannot adopt either of these metlaxls of .safety, 
unless the Government, and the other communes of the canton, 
afford them the necessary assistance. 


Art. X —Historical Account of Discoveries respecting the 
Double Itefructhm and Polarisation of Light. (Continued 
from Vol. III. p. 154.) 

Period II. Containing an Account of Huygens' Theory 
Double Hifraetion. Concluded from Vol. iii. p. 154. 

In the section of the crystal which has hitherto been con¬ 
sidered the unusually refracted ray, lies in the plane which 
passes through the incident ray, and cuts the surface of the 
crystal at right angles. In all other sections, however, the re¬ 
fracted ray is turned out of this plane. 

In order to explain the cause of this, let ABII, Pig. 1. 
Plate IX. lie a perfect rhomb of the .spar, so that the obtuse 
angles arc blsei*,tcd by the line EF, and the acute angles by 
AH perpendicular to EF. 

Let the ray IIC be incident in the plane which passes 
through AH, and let C be conceived to be the centre of a 
hcnh-sj)heroid, QG qg M, by w'hich tl.ie light is propagated in 
tlie crystal, and whose section by the plane AEHF forms the 
ellijise QG qg^ whose greater diameter Q q in the line AH, 
will be one of the great diameters ol‘ the spheroid ; for since the 
axis of the spheroid is in the plane passing through FEU, to 
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which QC is perpendicular, it follows that QC is also pe^ndi- 
cular to the axis of the spheroid, and consequently QC q one of 
its great diameters. The smaller diameter G ^ of this ellipse 
will be to Q <7 as CG to CP, that is as 98779 to (See 

this volume, p. 160, par. 2.) ^ 

Let N be the space described by the light in air, while in 
the cry stal from the centre G, it forms the spheroid QG M, 
then having drawn CO perpendicular to CR, and in the plane 
passing through CR and AH, let OK be taken equal to N, and 
at right angles to CO, so as to meet AH in K. Drawing CL 
perpendicular to the surface of the crystal at C, ,and supposing 
(’]\I to be the refraction <if‘ the ray which falls perpendicularly 
on the surface, let there be drawn a plane through the line CM 
and KCH, making in the rhomboid the semi-ellipse QM g, 
which will be given since the angle MCL is known to be 6’ 40'. 
Now, a plane touching the spheroid jit the point M will be 
parallel to the plane QG g, (Sec this vol. p. 1.50. par. 2.) If, there¬ 
fore, through the point K we draw KS parallel to Gj^, and conse¬ 
quently to QX, a tangent to the ellipse QGg in Q, and con¬ 
ceive a plane passing through KS, and touching the spheroid, 
the jwint t)f cpntact will necessarily be in the ellipse QM g, be¬ 
cause the plane passing through KS, and the plane which 
touches the spheroid at the point M are parallel to QX the 
tangent, as appears from the Lemnta in the note upon page 282. 
Since this poifit of contact is in I, then making KC, QC, DC 
proportionals, drawing D1 parallel to CM and joining C and 
I, Cl will be the refraction of the ray RC. All this will be 
manifest, if, in considerifjg CO perjiendicular to RC, as a jx)r-: 
tion of a wave of light, we can demonstrate that the exmtinua- 
tion of its place at C is found in the crystal at I when O arrives 
in K. 

If we 'take C c as the width of a portion of the wave, 
let the rectangles CO o c be consideted as a portion of the wave, 
and let the rectangles* CK/i'c, Cl i c, KI iAr, OK A;o be com¬ 
pleted. When O o has arrived at K A:, all the points of the 
wave CO o c will have arrived at the rectangle K c, by lines 
parallel to OK, and from the points of their incidence there are 
formed in the crystal, particular hemispheroidal waves similar, 
and similarly biliiated to the hemispheroid QM g, all of which 
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necessarily touch the plane of the parallelogram KI i/c at the 
same initant that O o comes to K A:. This is easily understood, 
since such of these hemispheroids as have their centre along 
the line CK ttjuch this plane in the line KI, (which is demon¬ 
strated in ;.he same manner as we have done tjiat of the oblique 
ray in the principal section through EF,) and such of them as 
have their centres in the line C c touch the same plane K i in 
the line I a, being all those that are similar to the heraispheroid 
QM q. Since, then, the rectangle K a is that which touches all 
the spheroids, it w'ill be the continuation of the wave CO oc in 
the crystal w'hen O o has arrived in K Ar, on account of the ter¬ 
mination of the motion, and the quantity of it ^vhich is there 
greater than any where else. Hence it appears that the point C 
of the wave CO o c has its continuation in I, that is, that the 
ray RC is refracted into Cl. 

As the proportion of the refraction for this section of the 
crystal, is that of the line N to the semidlamcter CO, the refrac¬ 
tion of all incident rays may be easily found in the same way 
as we have already shewn for the section through FE, and the 
demonstration will be the same. This proportion, however, is 
less here than in the section through FEE ; I'or it w'as as N to 
CG, that is as 156962 to 98779, or nearly as 8 to 5, w hereas 
it is there ^ N to CQ, half the great diameter of the spheroid, 
or 156962 to 105032, or nearly as 3 to 2, a result agreeing 
jKirfectly with observation. • 

This difference in the ratios of refraction produces a very 
singular effect. When tlic crystal is placed on paper, contain¬ 
ing letters or any other inark, the image formed by the unusual 
refraction appears more elevated when the tw^o eyes are in the 
plane of the section EF, than when they are in the section AH, 
and the difference of these elevations appears from the ordinary 
refraction, whose ratio is as 5 to 3, which always raises* the let¬ 
ters equally, and higher than is done by the irregular refrac¬ 
tion. For the letters, and the paper on wlficli they arc written, 
appear as on tw'o different stages at the curve line, and when the 
eyes are in the plane AH, these two stages are four times more 
distant from one another than when the eyes are in the plane 

EF. 

In order to shew the cause of this, let the plane of Fig. 2, 
Flatc IX. represent the section through AH. or Qq and CIi, 
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in wliicli section is the ray IlC. Let the serniellipticaJ plane 
passinj^ through Q q and CM be inclined to the first dt 6 ° 4^^ 
and, tlicrc'lbre, the refracted ray Cl is in that plane. Then, if 
I, a point in the bottom of the crystal is seen by/»(he rays ICll, 
I f r refracted equally at C, f, and, therefore, equidistant from 
D, and reachijig the eye at R, r, the point I must a})pear raised 
to S, the inlcrseclion of 11, C, rc, and in the lino DP perpendi¬ 
cular to Q(/. If IP is then draAvn pci’pendicular to DP, SP 
-will be the a])parent elevation of I abo\ e the bottom of the 
cry slab 

Let there be described upon Q 5 a semicircle cutting CR in 
jj; let B\' be di-awn pcr})endicular to Q </, and let the propor¬ 
tion of the refraction (or this section be that of N to CQ, Then 

N :CQ=:\C:(’D. Rut 
VC : ('D = VR : DS. Here 
: CQ:=: VR : DS. 

l,et J\IL be dr.uMi perpendicular upon CL, and because the 
<ye,s at H and r art' hiq)posed ti> be about a foot from the cry¬ 
stal, and the angle IIS r very’ small, we may consider VB CQ 
and DP-CL, wlienco N : "cQ ~ CQ : DS. But N = 15696£, 
lieing lOOOO'd and CQ=:10508£, consequently, DS=7028S. 
But (Ti r= ODbiZli = Cos VICT., or 40', CM being radius. 
Hence, DP : DS = 998£4 : 70283, which gives tlie elevation 
t)f the point I by refraction. 

Let us now consider what takes place in the other section 
LF, Fig. 1. Let GM^»*, Fig. 3. be the semiellipse already 
considered in Vol. iii. p. LW. par. 2. and ,3., and which is 
formed by a section ol* a spheroidal wave, having C for its cen¬ 
tre. TiCt the point I be seen as before by the eyes at R and /*, 
and CR and c r being equally inclined to the surface of the 
crystal. Drawing Cl parallel to CM, the refraction of a per¬ 
pendicular ray, DC and D c will be equal, (Sec Vol. iii. p. 150. 
par. 3.) The point I will obviously appear at S in the 
line DP, and if IP is drawn perpendicular to DP, PS will 
be the elevation of the point 1. Let there be described 
upon O a semicircle cutting CR in B, let BV be drawn per¬ 
pendicular l(» (1 g-, and let the ratio of refraction in tins section 
Ik* that of N to Gt’. S.nee Cl is the relraction of BC and 
DI parallel to CIM, we have, b\ Vol. iii. p 150. [ur. 1 
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VC : CD = N : GC, but VC : CD =: BV : DS. I.ct M1. W 
drawn yerpendicular to C’L, llien, as formerly, wc may consider 
iW n: CG, and DS a third pro|X)rtional to N and CG. Hence, 
DP = Cl.. But since CG = 98778, CM being 100000, N is = 
15G902. Whence DS = ()2()13, but CL — 99324, consequent¬ 
ly 1*1) : DS= 99324 : 62163, and, tlicrefore,*th^* elevation of I 
by reliaclion in known, and is greater than in die section AU, 
Pig. 1. 

But [)y the n^gular refraction of tlie crystal which was the 
value of 5 to 3, the elevation of the jioini, I or 1* will be “ of 
DP, as ajijH^ars from Pig. 4., where P being seen by the rays 
i*CR, Pc/- ecplally refracted at the surface (L-, it will ap])ear 
at S 111 the perpendicular PJ) at llie intersection of Ji(,\ rc; 
and it is known that P(J:CS—/5:3, since PC;CS=sin 
eSP or DSt! : sin Sl*(h Since the eyes at Jl, r are supposed to 
be at a consitlerable distance above the crystal, we may reckon 
PD : DS " 1*1’ ; CS, and, consequently, the eleyation PS will 
also bo * of PD. 

If we lake a straight line AB, Fig. .'5., for the thickness of 
the crystal whose bottom is at B, and divide it, in the ratio of 
the eUwation above determined, at the points C, I), E, making 
A r- ’ AB ; AB ; AC = 99324 to 70283; and AB ; AD - 
99324 to 62163, these points will be as in the figure, and will 
accord with the results of' observation. That is, when the eyes 
are in the plane EF, Fig. 1., or the short diagonal of the 
rhomb, the regular refraction will raise the letters to E, Fig. 5. 
and the irregular refraction to D; anil when the eyes are in the 
plane AB, Fig. 5. the regular refraction^ still raising the lellors 
to E, Fig- 1. the irregu ar refraction will raise them only to C, 
the elevation CE lieing quadruple of ED. 

In all other positions of the eyes, the unusual image does not 
appear directly above the usual one, but separates from it, Ik- 
ing removed farther from the equilateral solid angle oflhe crys¬ 
tal. In these cases, the unusual image of 1* will have an ele¬ 
vation intermediate between BC and BD. 

We sliall now' proceed to point out the method of finding the 
unusual refraction in all other sections of the crystal beside tlie 
tw'o we have considered, l.et us take aiic face i>t tlie crystal 
in which is the ellipse HDE, (Fig- 6.) who.-e eentre i.s aLo the 
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centre of the splicroid HME, in wliich the light is propagated, 
and of which this ellipse is the section. Let it be required to 
find the refraction of the incident ray RC. ^ 

Through RC draw a plane perpendicular to th6 plane of the 
ellipse HDE, cutting it in BCK. In this plane draw CO per¬ 
pendicular to CR} and draw OK so as to be perpendicular to 
OC, and equal to N, which is the space described by light in 
air, while it is propagated in the crystal by the spheroid HDEM, 
then draw KT perpendicular to BCK, and in the plane of the 
ellipse HDE, and conceive a plane drawn through KI, and 
touching the spheroid HME in I, the straight line Cl will be 
the required refraction of RC, as may be easily -shewn from the 
denionstration in p. 277, 278. 

In order to determine the point of contact I, let there be 
drawn HF parallel to KT, and touching the ellipse HDE in 
any point H. Having drawn CH meeting KT in T, let there 
be conceived to pass through CH and through CM (the re- 
frat^tion of the perpendicular ray,) a plane which forms in the 
spheroid the elliptical section HME. Then it is certain by 
the Lemma demonstrated below *, that the plane passing 


* Lemma.— If a tjiherind is touched by a rigkt line, and also by two or more 
planes jmraltel to this line, though not to one another, all the points of contact, both 
<f the line, and of the planes will be in the semieUipse formed by a plane passing 
through the centre <f the spheroid. 

Let the spheroid LED, Fig. 7., lie touched by the line BM at the point B, and 
also by planes parallel to this line at the points O and A, we must demonstrate 
that the points B, 0, and A are in the same ellipse, formed in the spheroid by a 
plane passing tlirough its centre. 

Through BM and the poirts O, A, draw planes parallel to one another, and 
which, in cutting the spheroid form the similar and similarly situated ellipses 
LBD, POP, QAQ round their centres K, N, B, in the same diameter of the 
spheroid, which will also be the diameter of the ellipse made by the section of a 
plane passing through the centre of the spheroid, and cutting the planes of the 
three abov^ mentioned ellipses at right angles, all which is manifest from 
Prop. XV. of Archimedes's book on Conoids and Spheroids. Moreover, the two 
last planes drawm through 0, A will, in cutting the planes which touch the sphe¬ 
roid in these points form straight lines OH, AS, which will be parallel to BM, 
and all the three, BM, Oil, AS, will touch the ellipses LBD, POP, QAQ in the 
points B, O, A, since they are in the planes of the ellipses, and at the same time 
in the planes which touch the spheroid. If, however, from B, 0, A we draw BK, 
ON, AR through the centres of the same elliiiscs, and through these centres, LD, 
PP, QQ parallel to BM, OH, AS, thc.se diameters will be conjugate to BK, ON, 
All, and because the three ellipsis are similar and similarly situated, and base 
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tlfrough KT, and touching the sphermd, will touch it in a 
point of the ellipse HM£. But this point is necessarily the 
point 1 which we are seeking, since the plane drawn through 
TK cannot touch the spheroid in more than one point. This 
point I is edSifly determined, since we have only to draw from 
T, %vhich is in the plane of this ellipse, the^angent TI, in the 
manner already shewn. For the ellipse HME is given, of 
which CH and CM are conjugate semidiameters, because a 
straight line drawn from M parallel to HE touches the ellipse 
TIME; for a plane drawn through M, and parallel to the plane 
IfDE, touches the spheroid in M, as appears from Vol. iii. 
p. 149, 150. .Besides, the position of this ellipse with respect to 
the plane passing through IIC and CK is also given, whence it 
will be easy to find the position of the refracted ray Cl witli 
respect to IIC. 

AVe may here observe, that the same ellipse HME serves to 
find tlie refractions of every other ray in the plane passing 
through RC and CK. Because every plane parallel to HF or 
TK, which shall touch the spheroid, will touch it in this ellipse 
by the lemma already demonstrated. 

Huygens next proceeds to shew, that by cutting the crystal 
in different directions, he found the unusual refraction to be ex¬ 
actly the same as the preceding theory indicated. 

In order to explain, says he, what these directions are, let 
ABKF, Fig. 8. be the principal section through the axis of the 
crystal ACK, on Avhich will be the axis SS of a spheroidal 
wave of light, propagated in the crystal from the centre C, and 
the straight line PP, which bisects SS at right angles, will be 
one of its great diameters. * 

But as in a natural section of the crystal, made by a plane 
GG, parallel to two of its opposite surfaces, the refraction of the 
surfaces is regulated by the hemispheroids GNG, as has been 

their diameters LD, PP, QQ parallel, their conjugate diameters BK, ON, AB will 
also be parallel: And the centres K, N, 11 being in the same diameter of the 
spheroid, the parallels B,K, ON, AR will be necessarily in the san>J plane wliich 
passes by this diameter of the spheroid, and consequently the points B, O, A will be 
in the same ellipse formed by the intei section of this plane, which was to be proved. 
It is manifest that the demonstration would be the me, if Ix-sidc the points O, A, 
there were others in which the splieroid was touched l.\ p’ane,. parallel to BM. 

3 
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formerly explained ;—so in cutting the crystal through NN, by a 
plane perpendicular to the parallelogram ABKF, the refraction 
of the surfaces ought to be regulated by the hemispheroids / 
NGN ; and in cutiing it through PP perpendicular to the same 
parallelogram, the refractions will be regulated by tiTe spheroids 
PSP; and so on y ith other sections. But I saw, that since 
the plane NN is almost perpendicular to G(t, forming an angle 
N(’G, which towards A is 90° 40', the hemispheroids NGN be¬ 
come similar to GNG, since NN, GG are both inclined 45° 90' 
to the axis SS. Consequently if our theory is true, the surfa¬ 
ces produced by the section NN should have the .same refrac¬ 
tion as those produced by GG, and so should all .other se ctions 
inclined 45° 90' to SS. 

I saw likewise, that in cutting the crystal by a plane PP, 
perpendicular to the axis SS, the refraction of the surfaces 
ought to be such, that the perpendicular ray suffers none at all, 
and that oblique rays should always liave a refraction different 
from the regular one, and by which objects placed under the 
crystal were less elevated than by the other. 

In cutting the crystal likewise by any plane passing through 
its axis SS, like the plane of Fig. 8. I saw that the perpendicu¬ 
lar ray ought not to sufler refraction, and that oblique rays 
should have different measures ol’ the irregular refrac-tion, ;u‘- 
i-ording to the situation of the plane in which the ray was inci¬ 
dent. 

In all the llircetions now mentioned, I have found these ef¬ 
fects produced, and I have no doubt that the same successful re- 
sidts will be obtained in every other direction. From w'hich I 
conclude, that we may ffrm out of this crystal solids similar to 
those whii'h arc natural to it, which will produce in all their sur¬ 
faces the same rcf^uJar and irregular refractions as the natural 
refractions, but which cleave quite differently, and mit parallel 
to any of their faces. Hence it appears, that it is by no means 
in the disjwsition of the plates or strata of which this crystal 
ai)})cars to be composed, and according to which it cleaves in 
three different directions, that the cause of the extraordinary 
refraction resides; and that it would be in vain to seek for it 
there. 
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Remarks on Huygens'^ Discoveries. 

Tlje preceding analysis of the phenomena of double rcfrac- 
* tion as exhibited in Iceland spar, will always be considered as 
an example of the line genius and discrimination of Huygens. 
By me^s ^ the happy idea, that light was propagated Uirough 
this ifiineral in spheroidal in place of spherital .waves, he was led 
to afcorrect generalisation of the phenomena, which possesses a 
high value, independent of the hypothesis on which it is founded. 

Huygens, however, never intended, that the law to which he 
had referred the double refraction of Iceland spar, should be 
considered as the law of double refraction. On the contrary, he 
maintains, that he had found, by direct experiment, that the on¬ 
ly other doubly refracting crystal with which he was acquainted, 
namely, Rock Crystal^ had its double rifractian regulated by 
an entirely different law, the light being propagated through it 
in two spherical waves, one of which wets a little slower than 
the other This result was obtained, by cutting prisms of 
rock-crystal in different directions, and is mentioned in his 
Preface, as a new remark which he had made after the first 
copy of his treatise had been communicated to some of the 
Members of the Academy of Sciences. Huygens, therefore, 
proposed two different laws of double refraction, the one for 
Iceland spar, and the other for Rock-crystal. The last of these, 
founded on incorrect observations, has no existence in nature, 
while the first represents the phenomena of Iceland spar, with¬ 
in the limits of the errors of observation. * 


* As this passage is very interesting, we shall give it in his own words. 

La double emanation d’ondcs dc lumiere, tpte je m’estois imagin^e, me devint 
plus probable apres certain phenomene que j’observay dans la crystal ordinaire 
(Ruck crystal), qui croit en forme hexagone, et qui, a cause de cette rcgularite, 
semblc aussi estre compose de purticules de certaine figure, et rangees avec ordre. 
C’estoit que ce cristal a une double refraction, aussi bien que celuy d'fsland, quoy- 
que moins evidente. Car, en ayant fait tailler des jirismes bien pq|is, jiar des sec¬ 
tions diiferentes, je reinarquay dans tons, en regardant la flame de la chandelle a 
travers, ou le plomb des vitres qui sont aux fenetres, que tout paroissoit double, 
quoyqu' avec des images, peu distantes entre elles. ^ 

“ Or, cette double refraction, suivant ma theone cy dessus etabliepBembloit dc- 
mandtr une double emanation tTondet de Lumiere tout deux sphertiptea (car lea deux 
rrfractiona atmt regulitrea), et lea unea asulement un peu plua lentea que lea autreaJ* 
Trmtl de la Lumitre, chap. v. § 20, 21. 

VOI,. IIT. KO. G. OCTOBER 1820. 
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Art. XI .—On the Temperature of the different Mines in 
America *. By Baron Alexander de Humboldt. * 


Mines of New Spain. 

Cjuanaxuato is situated in latitude 21° O' 15", and the Leight 
of the plain is about 1100 toises above the level of the* sea. 
The mean temperature of the air is probably 60°.8 of Fahren¬ 
heit. The mine of Valenciana is so warm, that in the deep¬ 
est parts the miners are constantly exjxjsed to a temperature of 

9r.4. 


Temperature. ' 

In Sejitember the air without the mine was 60°.? 

Between Dtspacho del tiro Nuevo and Boveda ) w 

de San Pablo, / 

III the Levels (Planes) of San Bernardo, 92°.8 


Depth in Feet. 

273 .54.0 
1G38 


The spring which comes from the same veins at the depth of 
1638 feet, has a temjieraturc of 98°.2, and is warmer than 
the air of the levels (planes) in which the miners >vork-|*. 

The mine of Rayas, near that of Valenciana, is erroneously 
regarded by the miners as much warmer than the levels of San 
Bernardo. I have found the thermometer. 


' Temperature*. Depth in Feet. 

Near the Bom dc la Mina, - 69 .4 0 

In the levels, - - - 92®.7 630 

In the mines of Villa]pando, three leagues to the north of 
Giianaxuato, on a plateau of 1330 toises, I have found the 
thermometer, 

Temperature. Depth in Feet. 

In the open air, - - - 72®.3 0 

In the levels, - - - 84 .9 436 

It was in the mines of Guanaxuato that there was heard, in 
1784, a subterranean noise, unattended with any shock. The 
volcano of Jorullo, which broke out of the earth on the 14th 


* Tiuse observations have been just published in the Annalet de Ckim. 
tom, xiiiT p«aS07, from the unpublished journals of M. Humboldt. 

■f* In the Niwllement Barometrique des Andes, No. 336, the temperature of 
the spring is said to be 29‘’.3 Cent., whereas it is 36‘’.8 Cent, or 98'’.2 of Fahren¬ 
heit. 
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September 1759, is fifty leagues distant from the metalliferous 
transition rocks of Guanaxuato. There are warm springs 
around Guanaxuato which issue from a basaltic conglomerate. 
Those of Comangillas which I have examined, have 205“.1 of 
atiliii. 

mine of Cabrera, near Moran, (latitude 20® 10' 4"), has 
titude of 1331 toisesj and a mean annual temperature pro¬ 
of 60®.4. I found 



Temperature. 
50^ to 530.2 


Depth in l^cct. 
0 


} 


700.2 


164 


The external air, - - - 

In the Gallery dtl Conde de ReglUi without 
any traceb of metal in the transition 
porphyry, ^ 

Subterranean water at this place, - - 62o.8 164 

In the village of Tehuilotepcc near Tasco, where the latitude 
is 18® 35' 0", its altitude 919 toiscs, and the mean annual tem¬ 
perature, probably 68®, I have found the thermometer. 


Temperature. 

800 

61°.7 


Depth in Feet. 
0 
0 


Out of the mine in the day-time. 

Ditto, during the night, . - - 

In the Gallery of San Jgnario, where there was ) 
no miner, and no current of air, J 

In the water of the mines at the same place, - 68® 354 

At Moran, the waters of the mines was 7®.,2 colder, and at 
Tehuilolcpec 7°.7 colder than the air of the mines *. 


Mines of Peru. 

The only observations made at great depths, but in parts of 
the globe raised more than 1800 toiscs above the level of the 
sea, are those of Hualgayoc, near Micuipampa, on the back of 
the Andes of Chota, in south latitude 6® 43' 38". The height 
of the plateau is 1816 toiscs, and the mean annual tempera¬ 
ture of the air at this height is probably 46°. The metallife¬ 
rous mountain of Hualgayoc, which is insulated in the plateau, 
appears to be more than 2100 toises above die level of the 
ocean. 1 found the thermometer to stand thus: 


* In the mines of St Ana, in the kingdom New Granada, I have found 
the uir of the interior every where 70®.5, when the air without was in the day- 
time 72^.5, and in the night 65®.7, but the depth tf the mine was scarcely thirty, 
five toises. It is situated in 5® 1 O' of north latitvde, -has 500 toises of height, 
and isin a region wliose mean annual temperature is probably from 69®.8 to 7I®.6. 
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Temperature. Depth in Feeft 

Id live oj>en air, - - 9“ to 10®.8 0 

In the Mina de Guadalupe, - 57 .7 unknown. 

AVater of the mine, - - 52 .2 

In llie Mina Purgatorlo, wliieli is extremely dry/-the ^ir wad 
€7®.3. Such a temperature in the interior of the eaK^i.,_ and 
almost at the height of the Peak of Teneritfe, is undoubi|idly 
very reraarkahlc. The thermometer in these countries s|^inds 
at from 41® to 48® in the day-time, and from 82®.7 to '‘;5®.G 
in the ni^lit. The point where I measured the temperature at 
Purgutorio, i.s nearly tliirty toiscs lower than that of Guada¬ 
lupe. It is almost impossible to determine the depth relative 
to the surfai-.e of the earth, because the insulated mountain in 
which the mines are wrought, has a very irregular declivity. 
It is sufficient to recollect that the levels of the two mlne.s are 
a little above the level of the Plateau of Micuipampa, and from 
250 to 300 toises below the summit of the Mountain Hual- 
gay(»c. 

Two points in the interior of this mountain of 1840 toises of 
absolute height, have therefore 57®.7 and C7®.3 of temperature. 
AVhen the surrounding air has a mean temperature of 46®, the 
water of the mines is in the same places 52®.2. 


Aut. XII .—On the Ellipticity of ilie Earth. Py AVilliam 
AVatts, Esep Communicated by the Author. 

rp 

PnoBLF-M. X O dctcrinine tlie ellipticity of the Earth, and 
the increase of gravity from the equator to the poles, on the hy¬ 
pothesis, that the greatest error in the observations of the 
lengths of the seconds' |)enduliun, is less than in every other 
elliptical figure* assuming for data the observations of the 
lengths of tfte seconds’ pendulum, made by Captain Kater, at 
the different points of the IJritisli meridian, from Unst to Dun- 
nose, as stated in the table puhlibhed in this .Journal, vol. ii. 
p. 321 *. 

• In CapUiii Katei’ij c\pi’riincnls on the ])e!idu!uin, orderetl by the House of 
Oommoii'i to ho piinlocl, llio \ihrations lui- I.aiidoii in a mean &ol<ir day are stated at 
atitmvj. 
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li^order to find the elliptical figure of the earth, in which the 
greatest deviation in the measures of the lengths of the seconds' 
pendulum is less than in every other elliptical figure, it will 
be rc^isiteVo seek such values of the unknown quantities in- 
volvTOin the problem, as correspond in the, Ix'st manner pos- 
siblii with the whole of the observations. This is what MM. 
Mat^eu and Biot have done, by means of the method of least 
sfjuales; and I shall adopt the same method in the following 
investigation, on account of its superior advantages over every 
other mode of computation, in questions of this nature, 

Lot /j, fs) &c. represent the lengths of the seconds’ pen¬ 
dulum, as determined upon the different points of the British 
meridian ; let .Vj, .jg, s^, &c. denote the squares of the sines of 
the corresponding latitudes; suppose that in the ellipse sought, 
the length of the seconds’ pendulum is expressed by a function 
of the form Z = a; + sin ^L, or I =zx + sy; in which equation 
X represents the length of the seconds’ pendulum at tlie equa¬ 
tor, where the latitude L is nothing; and y is the excess of the 
length of the seconds’ pendulum at the jx)lc, above that at the 
equator: since in the elliptical hypothesis, the length of the pen¬ 
dulum is known to vary, as the sejuare of the sine of the lati¬ 
tude; then by calling the errors of observations, ,’s,, &c, 

we shall have the following equations of condition : 

Zj X s y . y =z ^ 

12 ^ **2 • y — "2 > 

h -—^ — ■^*3 •.V = “ 3 » 


ln~-ir — s^,y = z^ 

for if we compute the values of or sin*L, for each of the 

])laces where the observations were made, the fprmula. 

a: + ^ sin^L, will represent, in each place, the length of the se¬ 
conds’ pendulum ; then if we subtract this expression from the 
observed lengtli of the pendulum, tlie difference ;srwill represent 
the error of tlie elliptic hypothesis. 

By proceeding in this manner, with the results of the obser¬ 
vations at each station, as specified in the preceding table, wo 
shall form the seven following equations of condition : 

30,17146 — a? — 0,76136670 . , 

39,16159 — a: — 0,71419880 .y - 





290 


Mr Watts on the EUiptklty nf the Earth, 

39,15554 — X — 0,68694728 
39,14600 — ar — 0,64556764 .y ^ 

39,14250 — a- — 0,62460442 .y = z^, 

39,13929 — a? — 0,61280052 .y = z,r/ 

39,13614 a? — 0,59751663 .y = 

Now, by the principle of least squares, the values of x ai^'^ y 
ought to be determined in such a manner, that the sum qf* the 
squares of the errors z^^ z^, z^, &c. may be the least possiible: 
and to satisfy this condition, it will be requisite to form the 
equations of minimum for each of the unknown quantities x 
and y, in particular, by multiplying all the terms of each of the 
equations of condition by the coefficient of the unknown quantU 
ty, taken with its proper sign, and then find the sum of all the 
products. 

By performing this operation successively, with each of the 
coefficients of the unknown quantities, upon all the equations of 
condition, we shall obtain as many different equations as there 
are unknown quantities. These equations will all be of the 
first degree, and it will only remain to determine the unknown 
quantities by the ordinary process of elimination. 

Then the values of x and y^ determined in this manner, will 
be the most proper to represent the best possible observations, 
since they will give a system of errors which differs less from 
the truth than any other system whatever. 

Since, therefore, the coefficient of x is unity in all the equa¬ 
tions of condition, the equation of minimum relatively to x will 
be found, by taking one-seventh of their sum, and putting the 
ijuotient equal to zero: T^hus we shall find, 

— 39,15036 + x-{- 0,66328595 .y = 0 _(1.) 

In like mamjer, if we multiply each equation of condition by 
the coefficient <;lf y in that equation, the following results will 
arise, 

— 29,8238492 +.x . 0,76136670 + y . 0,57967933 

— 27,9691673 + a?. 0,71419880 -1- y , 0,51008004 

— 26,8977882 -f x . 0,68694728 -f y . 0,47189664 

— 25,2713907 + x . 0,64556764 -f- y . 0,41675753 

— 24,4485814 -f a?. 0,62460442 -{- y . 0,39013081 

— 2J3,9845795 -f x . 0,61280052 -f- y . 0,37552451 

— 23,3841-813 4- x . 0,59751630 + y . 0,35702582: 
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^le sum of all these quantities being divided by 7, and tKe ag¬ 
gregate result made equal to zero, we shall obtain 


— 28^68^258 + 0,66328595. a- + 0,44301352 .y=z0.... (2). 

.Thi^\tlie citation of with respect to y ; and if we 

clinunate y from the equations (1) and (2)*, w£ shall find 

%2058309 — 0,00525132 . a? = 0; whence we deduce 
I a-= 39,0135648. 


This is the length of the seconds’ pendulum at the equa¬ 
tor ; and by substituting this value of x in the equation (2), 
we shall have, 

y = 0,20626348; 


therefore, in general, the absolute length of the seconds’ pendu¬ 
lum, as deduced from the preceding experiments of Captain 
Kater, will be 

I = 39,0135648 -f 0,20626348 sin « L. 

This formula gives for the length of the seconds’ pendulum, in 
the latitude of London, 39,1399631 inches of Sir G. Shuck- 
burgh’s scale. 


Hence it follows, that the ratio = 0,00528697, will ex- 

X 

press the total lengthening of the seconds’ pendulum from the 
equator to the pole, or which is all the same, the total increase 
of gravity. ^ 

But Clairault has demonstrated, in his excellent work on the 
Figure of the Earth, that, in every hypothesis relative to the 
interior nucleus covered by the oceai^ the sum of the total in¬ 
crease of gravity, from the equator to the poles, determined as 
above, together with the earth’s ellipticity, is always the same, 
and equal to five halves of the ratio of the centafugal force, to 
the force of gravity at the equator; that is to^ay^, this sum is 

1 ^ * 

equal to or 0,0086505188. If, therefore, w'c call the 

llOy • 

ellipticity C, we shall have 

C + 0,00528697 = 0,0086505188, 

C = 0,003635488; 


or, by reversing the fraction. 


C = 


297,305 


- , the required compression of the. earlh. 
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This value differs very little from 


the compression 


which M. Biot has deduced from the observations that^ve 
been made upon the different points of the French' meridian, 
from Fonnentera to jD^n]drk. But by correctii^ the littCudes 
of Formentera Yind Clermont, which latitudes arc stated ® be 
88® 89' 46", and 46* 48' 4" respectively, see “ AstronomicJ*hy~ 
“ sique,^ par Biot, tom. iii. p. 164., instead of 38® 39' 57" % and 
45® 46' 44'', we shall deduce from the same observations the 


compression- 


which, however, is not materially differ- 


296,26 ’ 

ent from the compression computed by M. Biot himself. 

Hence it appears, that the pican compression thus deduced 
from the observations which have been made on the lengths pf 
the seconds’ pendulum, at different points of the terrestrial me¬ 
ridian, from Formentera to Unst, comprising an arc of the me¬ 
ridian equal to 22® 5' 42", or nearly one-fourth part of the ter- 

] 

restrial quadrant, amounts to • 

^ ’ 290,782 


It may not be improper to remark, that the compression 
? agrees, very ne^ly, with two inequalities in the lu¬ 


nar motions; the first, depending on the longitude of the moon’s 
node, and amounting to 20,987 decimal seconds, according to 


M. Burg, corresponds with the oblateness g Q- g ~ ^ ' 


The second, depending on the sine of the true lon^tude of 
the moon, and resulting from a nutation in the lunar orbit, 
produced by the action of the terrestrial spheroid, and corre¬ 
sponding with that which the moon produces on the terrestrial 
equator, in such a manner, that one of these nutations is the re¬ 
action of the f^ier; so that if all the particles of the earth and 
moon were rigidly connected together by inflexible straight 
lines, without mass, thd- entire system would be in equilibrio 
round the centre of gravity of the earth, in virtue of the forces 
W'hich produce these two nutations. M. Burg has determined 
the coefficient of this inequality by a great number of observa¬ 
tions^ mid found it equal to — 24»6914 decimal seconds; thi^ 
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inequ£dity corresponds with the compression 577 ^, Vid, Me- 

t/U4?)0 


ccm.^eleste^ tome iii. pp. 173, & 174. 

Tlibw CWD inequalities merit the attention of observers; 
since pos^s an advantage over the measures of the degrees 
of th/meridian, and the observations of the lengths of the seconds* 
pendklum, inasmuch as they ^ve the oblateness of the earth, in 
a maimer less dependent on the irregularities of its figure. 

Penzance, 17^/i June 1820. 


Art. XIII .—Account of the Family of Sir Isaac Newton, in 
a Letter from the late Thomas Reid, D.D. Professor of 
Moral Philosophy, Glasgow, to the late John Robison, 
LL. D. F. R. S. E. Professor of Natural Philosophy in the 
University of Edinburgh *. 

Dear Sir, 

I AM very glad to learn by j^ours of April 4, that a Mr Bar¬ 
ron, a near relation of Sir Isaac Newton, is anxious to enquire 
into the descent of that great man, as the family cannot trace it 
farther, with any certainty, than his grandfather. I therefore 
as you desire, send you a precise account of all I know, and 
am glad to have this opportunity, before I die, of putting this 
information in hands that will make the proper use of it, if it 
shall be found of any use. 

Several yeais before I left Aberdeen, (which I did in 1764), 
Mr Douglas of Fechel, the father of Sylvester Douglas, now 
a barrister at London, told me, that having been lately at Edin¬ 
burgh, he was often in company with Mr Hepburn of Keith, a 
gentleman of whom I had some acquaintance, by his lodging a 
night at my house, at New Machar, when he ^ms in the rebel 
army, in 1745. That Mr Hepburn'told him, {hat he had 
heard Mr James Gregory, professor^ of mathematics, Edin¬ 
burgh, say, that being one day in familiar conversation with Sir 
Isaac Newton at London, Sir Isaac said, “ Gregory, I believe 
you do’nt know that I am a Scotchman.” “ Pray, how is that ?” 

* This interesting letter, which we have oopied from the original, has been 
kindly transmitted to us by John Robison, Esq. F. R. S. E. who found it among 
^s.father's MSS.—.Eo. 
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8 £ud Gregoiy: Sir Isaac said he was informed that his grand¬ 
father (or great-grandfather), was a gentleman of East (or West) 
Lothian : that he went to London with King James^,^. at 
his accession to the Crown of England; and that he Attended 
the Court in expectation, as many others did, uhdl he his 
fortune, by which means his family was reduced to low circum¬ 
stances. At the time this was told me, Mr Gregory wai^ead, 
otherwise I should have had his own testimony, for he ^as my 
mother’s brother. I likewise thought at that time, that it had 
been certainly known that Sir Isaac was descended of an old 
English Family, as I think is said in his ehge before the Aca¬ 
demy of Sciences at Paris, apd therefore I never mentioned 
what I had heard for many years, believing that there must be 
some mistake in it. 

Some years after I came to Glasgow, I mentioned (I believe 
for the first time), what I had heard to have been said by Mr 
Hepburn, to Mr Cross, late sheriff of this county, whom you 
will remember. Mr Cross was moved by this account, and im¬ 
mediately said, I know Mr Hepburn very well, and I know 
he was intimate with Mr Gregory ; I shall write him this same 
night, to know whether he heard Mr Gregory say so or not'.” 
After some reflection, he added, I know that Mr Keith, the 
Ambassador, was also an intimate acquaintance of Mr Grego¬ 
ry, and as he is at present in Edinburgh, I shall likewise write 
to him this night.” 

The next time I w aited on Mr Cross, he told me thi».tdie had 
wrote both to Mr Hepburn and Mr Keith, and had an answer 
from both, and that l>oth of them testified that they had seve¬ 
ral times heard Mr James Gregory say, that Sir Isaac Newton 
told him what is above expressed ; but that neither they nor Mr 
Gregory, as l)r as they knew^, ever made any farther inquiry 
into the niatk.r. This appeared very strange both to Mr 
Cross and me, and he said he would reproach both for their in¬ 
difference, and would make inquiry as soon as he was able. 

He lived but a short time after this, and in the last conversa¬ 
tion I had with him upon the subject, he said, that all he had 
yet learned was, That there was a Sir John Newton of New¬ 
ton, in one of the counties of Lothian, (but I have forgot 
which), some of whose children were yet alive : That they rpr 
ported that their father, Sir John, had a letter from Sir Isaac 
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Newton, desiring to know die stateW his family, what children 
he ha3, particularly what sons, and in what way they were. 
TheVM proud knight never returned an answer to this letter, 
thinking probably that Sir Isaac was some upstart, who want¬ 
ed to Asim a ration to his worshipful hoyse. This omisaon 
the children regretted, conceiving that Sir Isaac might have 
had fwiew of doing something for their benefit. 

Aftllr this, I mentioned occasionally in conversation what I 
knew, hoping that these facts might lead to some more certain 
discovery ; but I found more coldness about the matter than I 
thought it deserved. I wrote an account of it to Dr Gregory, 
your colleague, that he might impart it to any member of the 
Antiquarian Society, who, he judged, might have the curioaty 
to trace the matter farther. 

In the year 1787, my colleague, Mr Patrick Wilson, profes¬ 
sor of astronomy, having been in London, told me on his re¬ 
turn, that he had met accidentally with a James Hutton, Esq. 
of PimUco, Westminster, a near relation of Sir Isaac Newton, 
to whom he mentioned what he had heard from me with re¬ 
spect to Sir Isaac's descent, and that I wished much to know 
something more decisive on that subject. Mr Hutton said, if 
I pleased to, write to him, he would ^ve me all the informa¬ 
tion he could give. 1 wrote him accordingly, and had a very 
polite answer, dated at Bath, 25th December 1787, which is 
now before me. He says, “ I shall be glad, when I return to 
London, if I can find in some old notes of my mother, any 
thing that may fix the certainty of Sir Isaac's descent. If 
he spoke so to Mr James Gregory, if is most certain he spoke 
truth. But Sir Isaac's grandfather, not his great-grandfather, 
must be the person who came from Scotland with King James I. 
If I find any thingto the purpose,Iwill takecareitsbhll reach you." 

In consequence of this letter, I expected another from Mr 
Hutton when he should return to London, but have never had 
any. Mr Wilson told me he was a very old man, and whether 
he be dead or alive I know not. 

This is all I know of the matter, and for the facts above 
mentioned, I pledge my veracity. I am much obliged to you, 
Dear Sir, for the kind expressions of your affection and esteem, 
^hich, I assure you, are mutual on ray part, and I sincerely 
sympathise with you on your afflicting state of health, which 
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makes you consider yourselr as out of the world, and despair 
of seeing rae any more. 

I have been long out of the world by deafness and eph'eme 
old age. I hope, however, if we should not in^ agaw in this 
world, that we sha^l meet and renew our acqi!^intan<^lin ano¬ 
ther. In the mean time, I am, with great esteem, Deaf Sir, 
yonrs allectionately, Tjio. lyuD. 

Glasgow Collkoe, 
im April 1796. 


} 
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AiiT. XIV .—Remarics on the Comparative N'iimhcr of the 

Sexes at Birth, By M. IIui eland of Berlin. 

I. HE celebrated M. Hufeland of Berlin has inserted in his 
Journal of Practical Medicine, some observations in illustra¬ 
tion of the comparative numbers of the sexes at birth, which 
possess considerable interest. 

Dr Arbuthnot, physician to Queen Anne, first (Phil. Trans. 
Vol. xxvii.) pointed out, from the bills of mortality of London, 
that the number of males born exceeded that of females. 
This was confirmed by Gravesende, and the proportion was de¬ 
termined by the laborious Siissmilch, from an immense mass of 
documents, to be 61 males to 90 females. It was however 
doubted if this law was universal; and, in particular, Bruce and 
Niebuhr contended, that in countries whore pdygamy is tole¬ 
rated, the females exceed the males ; and Forster even went so 
far as to assert, that this excess of the females was owing to the 
Icebieness of the men. ©ut this effect is denied by Hufeland, 
from his own observations. One man in the prime of life be¬ 
got only daughters, and after he w'as old and debilitated, sons. 
Porter, the English Ambassador at the Porte, denied (Phil. 
Trans. V»l. Xlix.) the excess of female births in Turkey, and 
found that polygamy did not favour jxipulation, as the children 
commonly did not excedd from three to six in polygamous families. 
In China, the numbers are said to be equal (Lettres edijumtes ct 
ettriemes, Recueil 26.) In Tranquebar, an accurate record was 
kept for seventeen years by the missionaries, from which it ap¬ 
peared, that among the Europeims there, 156 boys and 141 
girls w'ere lK>m: and among the nativCvS, 914 lx>ys and 857 gir>... 
In Calcutta, a four years register gave 1290 boys, and 1240^ 
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gfrls, almost entirely from Tamili parents. In Batavia in 
1748, among the Chinese, there were under fourteen years of 
age 1563 boys and 896 girls; among tlie Malays, 203 boys 
and^l^l girls; among the Macassers, 691 boys and 599 girls; 
among'{ihtT Javanese, 3949 boys and 3860 girls: In all, 
34,000 uoys ^d 28,000 girls (Valentynj Bcschrijvvng van 
Amhoyna.) Humboldt found, that in New Spain the pro- 
porti(|^ was as 100 to 97, whereas in Trance it is 100 to 
96 on^. Hufeland thought it interesting to ascertain the 
proportion among the Jews, as a remarkable remnant of‘ an 
Oriental and ratriarchaJ I’eoplc; and he found that of 893 
successive birt],is in Berlin, during sixteen years, 528 were boys 
and 365 girls, a proportion almost as high as 28 to 20. But 
upon the whole, the number of males born t<^ that of females, 
seems to be 21 to 20 over the whole earth. The projiortion of 
the sexes is reduced to perfect equality before they reach die 
age of puberty, as more boys than girls die before fourteen. 

By the assistance of Link, and especially of Rudolphi, 
Hufeland has extended the comparison over animated nature in 
general. In hermaphrodite flowers, all proportions between the 
sexes are found, but monogamy is very rare, and the excess of 
the male sex, (or more stamina than pistils), very great. Dioeci¬ 
ous plants are more analogous to animals, and here the male sex 
predominates, as may be obse'tved in a field of Jiemp, or in the 
willow and poplar tribes. 

Worms are generally hermaphrodite, but there are two 
kinds of intestinal w'orms where the sexes are distinct, and in 
these the predominance of the female is immense. Indeed, 
of one, the oxyurisy no male has been ddtecteil. In insects in ge¬ 
neral the male predominates, but the working bees and amazon 
ants are undeveloped females. In fishes, Bloch says the males 
are most numerous; but Staunton, in his voyajte to tdiina, 
states that the seal fishers reckon 30 females to male. Of 
the amphibia little is known; but according to Rudolphi, the 
male is much less frequent among the Ladtria agills than the I'e- 
male. In birds, the female decidedly pi edominates. In the mam¬ 
malia, polygamy is most frequent, and one male is suflicient for 
thirty or forty females. Ui)ou the whole, it appears that the female 
sex is most numerous among animals, except the human race. 
J^rofe.ssor Hufeland then proceeds to an inquiry peculiar to 
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lurnself, in endeavouring ascertain the principle and com¬ 
mencement of the equflilitj of the sexes. In some families it 
evidently does not hold. In some the children are afl boys, 
in others all girls. He next took several families, as 90^^, 40, 
or 50 in one place, in conjunction; or small vi^4 or 150 to 
800 inhabitants. , But even tlien the just projwrtion was not 
yet established. In some years only boys, in others only girls, 
were bom; nay, this disproportion continued .sometim^ for a 
series of a year or two, but by uniting ten or fifteen yesrs toge¬ 
ther, the regular equality appeared. 

He next considered that what took place in ten years in small 
populations, must take place every year in larger societies, and 
he accordingly found it confirmed by actual enumeration. He 
went so far as, by the aid of the Minister of State, Schuck- 
mann, to ascertain the comparative number of boys and girls 
born in one day over the whole Prussian dominions, and the re¬ 
sult corresponded with his anticipations. 

On the 1st August 1815, there were bom in 


Province. 

City. 

Boys. 

Girls. 

Province. 

City. 

Boys. 

Girls. 


f Konigslwi-ff, 

39 

21 


( Merseburg, 

24 

37 


i Gumbinnen, 

21 

21 

Saxony, 

■< Magdeburg, 

36 

24 

West Pnissia, 

1 Dantzic, 

( Marienwerder, 

18 

17 

12 

23 


( Erfurth, 

1 Munster, 

12 

15 

10 

15 


1 Berlin, 
Potsdam, 

( Frankfort, 

7 

10 

Westphalia, 

< Mindcn, 

24 

17 

Brandenburg, 


19 


( Arnsbiirg, 

-20 

21 


33 

29 


1 

[ Cologne, 

24 

20 

Pomerania, 

j Stetin, 

( G*)h1ui, 

7 

17 

14 

8 

Berg, 


Dusseldorf, 

[ Cloves, 

15 

11 

16 

13 


r Brcslaw, 

2.5 

31 


1 

' Coblcntz, 

18 

20 

Silenia, 

J Reichcnbach, 

16 

20 

Lower Rhine, 

1 

Aachen, 

16 

14 


J Liegnitz, 

24 

34 



Treves, 

15 

13 


' Oppeln, 

.38 

35 





1*08011, 

f Posen, 

"43 

39 


Total, 

587 

556 

( Bromberg, 

21 

20 





The general conclusions are, that 

1. There y an equal number of males and females bom in 
the human <^e. 

2. The equality occurs every day in a population of 10 millions. 

3. Every week in 100,000. 

4. Every month in 50,000. 

5. Every year in 10,000. 

6. And in small societies of several families,'every ten or fif¬ 
teen years. 

7. That it docs not occur in individual families. * 


















( 999 ) 


H 

Aut. "XY.—Histori/ cf C^iemical Discoveries. 

Il^a Journal of General Science, which necessarily embraces 
the v^ 'ous‘departments of abstract and practical knowledge, it 
canitot be expet^ted that a disproportionate number of its pages 
should be devoted to any of the individual i^cicnces. The great 
pract^al utility of general Chemistry, and the small expence of 
thought and of previous education, with which it can be pursu¬ 
ed, have render^P it popular among a class of readers who 
shrink without reason from what they think the more severe 
researches of physical science. In order to gratify, as far as w^e 
can, this respectable class ol' our readers, we have resolved to 
occupy a jKjrtion of each number with an abbreviated account 
of Chemical Discoveries and the results of chemical investiga¬ 
tions ; anti in those cases where we could not be i|p)ectcd to en¬ 
ter into details, we shall enable the reader to pursue his own in¬ 
quiries, by references to those works, and to tlie foreign and do¬ 
mestic Journals, in which interesting chemical papers have ap¬ 
peared. 


I. On the Conversion of Animal Matter into new Substances by 
the Sulphuric Acid. By H. Braconnot. 

After having ascertained (Sec this Journal, vol. ii. p. 3C3) 
that all ligneous matter, such as wood, bark, straw, hemp, See. 
may be transformed into gum, and into sugar, by the sulphu¬ 
ric acid, M. Braconnot extended his researches to the parts of 
animals, and he began with gelatine, as obtained from the skin, 
membranes, tendons, &c. of animals.- 

1. He found that gelatine may be converted by sulphuric 
acid into a cry stallisable sugar sui gtneriSf which probably does 
not exist in nature. It crystallises more readily than that 
from the cane. It is less fusible, and it containi azote. Its 
sweetness is nearly equal to that of the sugar of ^grapes. Its 
solubility in water is not greater than that of sugar of milk, 
with which it has at first sight some analogies. By slow eva¬ 
poration, it yields crystals as hard as sugar-candy, and in the 
foim of flat prisms or tables grouped together. 

9. That the sugar of gelatine combines intimately with the 
nitric acid, with sensible decomposition, and ovim without the aid 
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of heat, and then forms a liew odd, to which he has ^ven the 
name of the nitrosaccharie. This acid is very soluble, and 
crystallises with great facility in fine colourless prisms^ tran¬ 
sparent, fiat, and striated like those of sulphate of sod^^ Its 
taste is acid; it is slightly saccharine, and very like tartaric 
acid. It produces no change in metallic or ^thy solutions. 
United to potash, it forms a super-salt and a neutral ^It, both 
of which crystallise in fine needles, which have a sort of ni¬ 
trous taste. It detonates like nitre on burning coals.^ The 
new acid dissolves carbonate of lime with a sfjbng effervescence, 
and the solution yields fine prismatic needles. This salt does 
not attract humidity, and is scarcely soluble in concentrated al¬ 
cohol. Thrown on burning coals, it melts in its water of cry¬ 
stallisation, and then detonates like nitre. With oxide of cop¬ 
per, the nltro-saccliaric acid forms a crystallisable salt unalter¬ 
able in the —with magnesia a deliquescent uncrystallisable 

salt; and with oxide of lead an uncrystallisable salt, unalterable 
in the air, and resembling gum. It dissolves iron and zinc, 
with the disengagement of hydrogen gas, the results of which 
are uncrystallisable combinations. 

3. That wool^ and particularly the muscular fibre (Jibrine,) 
when treated with sulphuric acid, yield a particular white pul¬ 
verulent substance, which he has called Leucine. When a so¬ 
lution of leucine, in lukewarm water, is evaporated spontane¬ 
ously, a number of small isolated crystals are formed at its sur¬ 
face. They *re flat, perfectly circular, and have exactly the 
shape of the moulds of buttons, with a rim round their circum¬ 
ference, and a point or a depression in their centre. Leucine 
has the taste of the juice of meat. It appears to be specifically 
lighter than water. It melts at a temperature considerably 
above that of boiling water, and spreads an odour of putrid 
meat, sublinl^ng partly in the form of small white insulated 
crystals. .I^icine dissolves easily in nitric acid, and produces 
fine colourless and divergent needle crystals, which are a new 
add, analogous to the nitro-saccharic. This nitrodcticic acid 
forms, with salifiabie bases, salts which have quite a different ar¬ 
rangement from the nitro-saccharates. Combined with lime it 
yields a salt, which crystallises in small rounded groupes, and 
i.s unalterable in the air. Thrown on a burning coal, it fuses 

3 
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less rapidly than the nitro~sacchai^te of limef With magnesia 
it alsojg^ves a salt in small crystalline graiiiSy which tioes not 
attj^t humidity like the nitro-saccharait of magnesia.. 

That other uncrystallisable and sapid substances^ ana¬ 
logous to certain vegetable principles, are produced by the re¬ 
action oi^the sulphuric acid on the most insoluble animal sub¬ 
stances.—Abridged from the Arm. de Chim. tom. xiii. p. 113. 

II. On tJie Caloric of a Vacuum. By M. Gay Lussac. 

In order to prOiVe by an experiment on a large scale, that a 
thermometer placed in vacuo indicates no variation of tempera¬ 
ture when the^vacuum is suddenly diminished or enlarged, M. 
Gay Lussac employed a barometer 75 millimeters in diameter, 
and nearly a metre long. It was a tube of glass shut up at its 
upper extremity by a plate of metal perforated with two holes, 
one for admitting an air thermomeier into the barometric va¬ 
cuum, and the other for establishing, by means of a very nar¬ 
row tube, with a stop-cock, a communication between the large 
tube and a good air-pump, for making the vacuum. This 
tube, when filled with mercury, had a consitlerablc weight, and 
was fixed between two pillars by means of a large collar carry¬ 
ing two gudgeons, upon which it was supported. The cistern in 
which its lower end was plunged, was about five decimetres deep. 
It was suspended by two cords, coiled round a barrel with a 
winch, and by raising or depressing it, the extent of the baro¬ 
metric vacuum could be varied at pleasure. The |)all of the air 
thermometer was placed in the upper part of the tube, near the 
metallic plate already mentioned. It was nearly ol' the same 
diameter as the interior of the tube; wd the stem of the ther¬ 
mometer, in which there was a small column of coloured water, 
was, on the contrary, of a very small diameter. The sensibili¬ 
ty of this instrument was very great, and the calculation of its 
dimensions showed, th^ the siw hundredth part of a degree tx:- 
cupied nearly a millimetre upon the scale, and was therefore 
very appreciable. • 

Having made as perfect a vacuum as possible, the cistern 
was raised till the column of mercury reached the top of the 
tube, and even rose very near the stop-cock. Upon shutting 
the stop-cock, and making the cistern descend, a vacuum is ob- 
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tuned nearly as perfect as tii? Torricellian one, because the mer¬ 
cury was carefully dried, ana some pieces of chlorure of calcium 
introduced into the tube, to absorb the humidity. Whe*! 
was required to augment the vacuum, the extremity c/i the 
mercurial column was brought near the ball of the thermome¬ 
ter, and when the, temperature was seen to be perm^ent, the 
cistern was rapidly brought down, in the third oi‘ a second, and in 
ordiT to diminish the vacuum, the cistern was raised by turning 
the winch. But though the vacuum was reduced from about a 
litre to one-fourth of its volume, or vice versa^ the air-tJiermo- 
meter never indicated the slightest variation. As soon, how¬ 
ever, as a small quantity of air was introduced, very sensible 
variations of temperature took place, by compressing or dila¬ 
ting the barometrical space. Hence we may conclude, that a 
vacuum does not contain caloric like bodies in general. It is 
only therefore caloric in motion which exists in a vacuum, du¬ 
ring the short time that it takes to pass through it in the form 
of radiant heat.—Abridged from the Ann. de Chim. tom. xiii. 
p. 304. 

III. Observations on Oily Svhstances. By M. 'J'heodork de 

Saussuke, 

As our limits will not permit us to give a detailed acc*ount of 
this interesting paper, we must confine ourselves to a general 
view of the results obtained by its able author; referring for 
the paper itself to the RihUothequc IJnixH'rselle^ Jan. 1820, 
p. 20—42. and Feb. 1820, p. 112—135. 


Substances 

Examined. 

Carbon. 

Hydro. 

feen. 

Oxy¬ 

gen. 

Azot. 

Original Den¬ 
sity. 

Density when 
distilled. 

Essence of lemons, 

86.899 

12.326 


0.775 


0.8471 at 22- 

-turpentine, 

87.788 

11.646 

_ 

0.566 

- 

0.86 J cent. 

- lavender,)^ 

7S.5 

11.07 




0.877 at 20-. 

- camphor. 

74.38 

10.67 

14.61 

0.34 

— 

0,988 

- rosemary- 

83.81 

9.42 

7.73 

0.64* 

0.9109 at 15- 

0.8886 

- anise, com- ) 

76.48 

9.352 

13.821 



0.9857 at 25® 

mon, ) 




- concrete. 

83.468 

7.531 

8.541 

0.46 

— 

0.9849 

- roses, com- ) 

82.053 

13.124 

3.949 



0.832 

mon, f 




- concrete, 

86.743 

14.889 





Purified bees' wax, 

81.607 

13.859 

4.534 

— 

0.966 when 
fixed. 

0.834 at 81- 


75.474 

12.795 

11.377 

0.354 

•M. 


Margaric acid, 

70.95 


16.415 

— 


0.854 at 94® 
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Comhustwn of differevt Oils reduced each to the Weight of a 

Gramme. 


i Oils. 

Oxygen gas 
consumed. 

Carbonic 
acid gas 
produced. 

Azotic gas in 
the ammonia. 

Batio of the oxygen 
gas to the carbo< 

nic acid gas. 

• 

Nut oil, 

1.9T78 litre. 

1.4833 lit. 

12.63 centimes 

100 to 75.00 

Oil of sweet al-1 
inonds, j 

1.9699 

1.439 

6.571 

100 to 73.06 

Linseed oil, 

1,924T 

1.4134 


100 to 73.44 

Castor oil. 

1.8586 

1.3792 

a trace. 

100 to 74.20 


Pilataiions or Densities at different 'remperatures relatively to 
Water — \ at 15° Centigrade. 


1 Degrees of the Centi¬ 
grade Thermometer. 

ir 

25° 

50° 

94* I 

* 

Nut oil, 

0.9283 

0.9194 


0.8710 

Oil of almonds. 

0.9201 


■1^ 

0.8632 

Linseed oil. 

0.9395 

0.9300 

0.9125 

0.8815 

Castor oil. 

Oil of olives. 

0.9699. 

0.9575 


0.9081 

0.9192 

0.9109 

0.8932 

0.8625 

Concrete oil of anise, 


0.9849 


0.9256 

ICssence of rhubarb. 

0.8901 

0.8805 

0,8604 

0.8208 

Uectitied naphtha 1 
of Amiano, ) 

0.7688 

0.7574 

0,7337 

“V 

I 


IV\ j4ccount (ff Brucine, a New Vegetable Alkali. 

'rhis new alkali was obtained by MM. IVclletike and Ca- 
' extou from the Brucea antidysenteriea. A kilogramme, or 32 
“z. troy, having been reduced to powder, was digested in sul¬ 
phuric ether, to separate a fatty matter which it contains. The 
ether being withdrawn, it was heated with alcohol in successive 
p<ii1i<>ns, and Avhen the diflTerent infusions were added togetlier, 
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the alcohol was evaporated. The residue was then di&<»lved 
ill water, sub-acetaie of lead was added, which precipitat^^e,, 
greater part of the colouring matter, and the excess of lead was 
separated from the solution by sulphuretted hydrogtln. The 
brucine contained in this solution was saturated wi'^h oxalic 
acid, which formed a salt very little soluble* in alcohol, and it 
was then well washed in alcohol, till the salt was colourless. 
The oxalate being decomposed by lime or ma^esia, the bru¬ 
cine was liberated, and being next dissolved in boiling alcohol, 
it was crystallised by spontaneous evaporation. The crj'stals 
of brucine are oblique prisms, with parallelograms for their ba¬ 
ses. They are colourless and transparent, and are sometimes 
several lines long. Brucine dissolves in 500 parts of boiling water, 
and 850 parts of cold water. It has an exceeding bitter acrid 
taste, and when administered in doses of a few grains, it is poi¬ 
sonous, though it acts only with one-twelfth of the energy of 
strychnine. It undergoes no change in the air, melts at a tem¬ 
perature a little greater than that of boiling water, without de¬ 
composition, and resembles w'ax when cooled. When strongly 
heated, it is decomposed, and yields much empyreumatic oil, a 
little water, acetic acid, carburetted hydrogeii, and a very little 
carbonic acid. When decomposed by oxide of copper, it yields 
much carbonic acid, and w'ater, and a little nitrogen, which 
seemed accidental. No trace of ammonia could be discovered 


among the p1*oducts. 

Sulphate if Brucine crystallises in long slender needles, 
which seem to be four-sided prisms, terminated by pyramids. 
It is very soluble in water, and slightly so in alcohol. It is very 
bitter. It is decomposed by potash, soda, ammonia, barytes, 
strontia, lime, and magnesia, and also by morphium and strych¬ 
nine, which dissolve in it readily. It docs not dissolve in any of 
tlie acids but the nitric, w hich alters the brucine itself, and as with 
strychnine and morphium, produces a fine red colour. When 
an excess of acid is added to the solution of this salt, it crystal¬ 
lises more readily, and the crystals are larger, and retain the 
excess of acid after repeated solutions and crystallisations. The 
neutral sulphate contmns 


Sulphuric acid, - 8.84 9.697 

Brucine, - 91.16 100.000 
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Muriate of Brucine crystalliser* in four-sided prisms, terrai- 
natec^ with an inclined face. It is very soluble in water, and is 
altered by the air. When heated to a certain degree, it is 
decomposed, and the muriatic acid goes off in white vapours. 
It is dedcmiposed by sulphuric acid and those bases which de- 
comp(>f'.;|thc sulphate. It consists of 

iriatic acid, - 5.9533 ' 6.331 

Bri^e, - 9404)67 100.000 

Phosphate if Brucine docs not crystallise unless it contains 
an excess of apid, and it then yields large rc*ctangular tables, 
with bevelled edges. This salt is very soluble in water. It ef¬ 
fervesces slightly in the air, and is soluble in strong alcohol at 
common temperatures. 

Nitrate of Brucine. The neutral salt forms only a gummy 
mass by evaporation. The super-salt crystallises readily in aci- 
cular (quadrangular pnsms, with dihedral summits, and in¬ 
flames and burns when sufficiently heated. If nitric acid is 
added in excess, a fine red colour is produced, probably from 
a qieroxygenation of the alkali. AVhen the liquid is heated, it 
becomes yellow ; and when proto-muriate of tin is added to the 
yellow liquor, it produces an intense and beautiful purple. 
Acetate of Brucine is soluble, but does not crystallise. 

Oxalate of Brucine crystallises readily in long needles, parti¬ 
cularly if the acid is in excess 

Brucine is very soluble in alcohol, insoluble iu sulphuric 
ether and the fat oils, and very little soluble in the essential oils. 

When administered internally, it produces tetanus, and acts 
on the nerves without attacking the brain, or affecting tlie in¬ 
tellectual faculties. Four grains were* necessary to kill a rabbit; 
and a dog that took three grains, suffered severely, but reco¬ 
vered.—See the Ann. de Chim. xvi. j). 113. 

V. Account fDclphkne., a Neze Vcgdahle Alkali. 

This alkali w'as discovered in 1819 by MM.* Lassaigke 
and Feneuei.le * in the seeds of sti^vesacre (Delphinium sta- 
physagria) where it exists in union with malic acid. When 
the seeds are deqmved of their hu.sks and rinds, tliey are boiled 
in a small quantity of distilled water, then prcs.scd in a cloth, 


* Dr Braii'ich is S'JkI to have di.covered Dvlptiine iKfore the French clicv 
mkts.—R d. 
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and the decoction filtered ^nd boiled for a few minutes with 
pure magnesia. It must then be refiltered, and the re^duum 
left in the filter. After being well washed, it is boiled jitiffc' 
highly rectified alcohol, which dissolves the alkali, Jjnd by eva- 
]M)ration it is obtained as a white pulverulent substtoce, pre¬ 
senting a few crystalline pnnts. 

Pure delphinc is crystalline while wet; but becoi^ries rapidly 
opaque when exposed to the air. It has a bi^r acrid taste, 
melts by heat, and becomes hard and brittle hke resin when 
cooled. By a gj'eater degree of heat it blacken;, and is decom¬ 
posed. Water dissolves a very small |x>rUon of it. Alcohol 
and ether dis.solve it readily. ‘ Ulie alcoholic sokition renders 
syrup of violets green, and restores the blue tint of litmus red¬ 
dened by an acid. It forms very soluble neutral salts with the 
acids. The alkalies precipitate it in a white gelatinous state like 
alum. 

Sulphate ofDclphmc does not crystallise, but by spontaneous 
evaporation dries into a hartl trans])arent mass like gum. It 
has a bitter acrid taste, which continues many hours, and dis¬ 
solves readily in w^ater and alcohgl. When tlie galvanic cur¬ 
rent is passed through a concentrated solution of it, the stilphu- 
ric acid is deposited at the |X)sitive }X)le, and tlie delphine at the 
negative jxde, in white floc'ks. 

Nitrate of Delphine., formed by dissolving the delphinc in 
weak nitric acid, is colourless. It assumes a yellow colour by 
concentration; «and retains that colour, and has a crystalline ap- 
jwarance when evaporated to dryness. When heated with an 
excess of acid, it is converted into a yellow matter, little soluble 
in water, and difficidtly sdluble in boiling alcohol. This.solu¬ 
tion is bitter, and is not precipitated by {X)tash, ammonia, or 
lime-water. Thou^ not alkaline, it appears not to contain any 
nitric acid. li was not altered by farther quantities of acid, 
and no trace ^ oxalic acid ever appeared. 

Acetate of Delphwe does not crystallise, but is converted by 
drying into a hard traiisparent mass, which has a bitter and 
acrid taste, and is readily decomposed by cold sulphuric acid. 

Oxalate of Delphine crystallises in white platc.s, and possc&.se.^ 
the same taste as the other salts of delphine. 
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When delphine i$ calcined with peroxide of copper, it gives 
.out iitt other gas but carbonic add.—See the Ann. de Chim. xii. 

w. 


% 

iVI. New 

Dr Paws has discovered in the plant Momordica elaterium a 
new vegewrble principle, which acts more viblerftly upon the hu¬ 
man body tfi^n arsenic. It is lodged only in the juice round the 
seeds, and exisK in such a small quantity, that Dr Clutterbuck ob¬ 
tained only 6 grains from 40 cucumbers; and even of this fecula, 
although the eighth part of a grain will purge violently, yet 
not more thap one-tenth of that virulent substance possesses any 
active virtues. To this active principle he ^ves the name of 
Elatine. The following, according to Dr Paris, is the compo¬ 
sition of elaterium: 


Vegetable Principle in Elaterium. 


Water, 

4 

Extractive, 

26 

Fecula, 

28 

Gluten, 

5 

Woody matter, 

25 

Elatine - ) 

Bitter Principle., ) 

12 


100 

'I'hc bitter principle in elaterium is very distinct from its ex¬ 
tractive matter. The solution of the elatine and bitter prin¬ 
ciple being diluted, and swallowed, produced only an increase 
of appetite, while the solution of the extractive matter produced 
no effect whatever.—Sec the Phil. Mag. May 1820, vol. i.\. 
p. 390. 

VII. Observations on the Red Snow qf Mount St Bernard. 

Some imperfect observations on the red sn«\v of the Alps 
were made by M. Saussure in 1778, and the result of them ap¬ 
peared in the 3d volume of his Travels. M. Pescliier of Gene¬ 
va has recently investigated this sub^t with much attention 
and success. The red snow has been found on Mount St Ber¬ 
nard, the Col de la Seigne, and the Bonhomme, and is general¬ 
ly at the same altitude as these summits on the other parts of the 
Glaciers. It is more abundant after high S. or S. W. winds. It 
is found to the depth of two or three inches, and most common¬ 
ly occurs where the snow longest resists dissolution, at the bot- 
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tom of (lecllvitius covered with snow, because tlic red substances 
are carried and deposited there by the currents. r 

From four residues of the red snow, M. Peschicr obtained 
following results: 

No. I. No. II. 


Siliceous substance. 

65.30 

Insoluble substance, f 

20.00 

Alumina, 

6.35 

Alumina, - ^ A' 

4.25 

Peroxide of iron, 

21.35 

Peroxide of iron, ■ - 

31.25 

Soluble organic substance. 

6.80 

Chalk, - - 

0.50 


— 

Insoluble organic s ibstance. 

37.50 


100.00 

Soluble organic suOstance, 

6.50 




100.00 

No. III. 


No. I\^ 


Siliceous substance. 

14.18 

Silex, 

1.25 

Peroxide of iron. 

3.35 

Peroxide of iron. 

12.34 

Alumina, 

1.75 

Chalk, 

0.20 

Chalk, 

O.IO 

Organic substance and water. 

10.00 

Kesinous principle. 

3.20 



Organic ditto. 

2.35 


23.79 

Soluble ditto, 

* 

1.75 




26.48 




From these analysis M. Peschier concludes, that the red co¬ 
lour arises from two different causes, viz. 1. From a greater or 
less quantity of the oxide of iron spread over its surface, in a 
state of minute division, of a high degree of oxidation. 2. From 
a resinous veg^able principle, of an orange-red colour, belong¬ 
ing apparently to some alga or lichen. As there are many ve¬ 
getables containing iron, he considers it not improbable, that 
this iron may form one of the immediate principles of the ve¬ 
getables in question, of w'hich only the fragments are found, 
and that, in conjunction with the resinous principle, it is the di¬ 
rect cause of ^ the red colour. See Bihliotheque Universelle, 
Dec. 1819 and Ann. of Phil, xc., p. 406. 

VIII. Experiments on^ilie Alloys of Steel. By J. Stodaet, 
Esq. and M. Faraday, Esq. 

A very interesting paper on the alloys of steel, by our ingenious 
countryman Mr Stodart, and by Mr M. Faraday, lias appear- 
A’d in the last number of the Journal of Science, (N^xvili. p. 319-) 
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Tlie metals which were used w’ere Plaiinmiiy Rhodium^ Goldy 
Silve-Py Nickel, Copper and Tin, all of which were alloyed in 
^'rious proportions with both English and Indian Steel. All 
these'metals have a sufficiently strong affinity to steel, to make 
them combine. The platina fuses when in contact with the steel 
at a lem]Wature at which the steel itself is hot effected. 

1. Steel u'Ofd Silver. —“ If steel and silver be kept in fusion to¬ 
gether for a length of‘ time, an alloy is obtained, which appears 
to be very perftk,t while the metals are in the fluid state, but on 
solidifying and* cooling, globules of pure silver are expressed 
from the mass, and appear on the surface of the button. If an 
alloy of this "kind be forged into a bar, and then dissected by 
the action of dilute sulphuric acid, the silver appears, not in 
combination with the steel, but in threads throughout the mass; 
so that the whole has the appearance of a bundle of fibres of 
silver and steel, as if they had been united by welding. The 
appearance of these silver fibres is very beautiful; they arc 
sometimes ^th of an inch in length, and suggested the idea of 
giving mechanical toughness to steel, where a very perfect edge 
may not be required. 

When silver and steel have been very long in a state of j)er- 
fect fusion, the sides of the crucible, and frequently the top al¬ 
so, are covered with a fine and beautiful dew of minute globules 
of silver; this effect can be produced at pleasure. At first we 
Avere not successful in detecting silver by chemical tests in these 
buttons; and finding the steel uniformly improved, were dis¬ 
posed to attribute its excellence to an effect of the silver, or to a 
quantity too small to be tested. By sqbsec^ucnt experiments we 
were, however, able to detect the silver, even to less than 1 in 
500. 

In making the silver alloys, the proportion #rst tried was 
1 silver to 160 steel; the resulting buttons were uniformly steel 
and silver in fibres, the silver being likewise given out in globules 
during solidifying, and adhering to th« surface of the fu^«d 
button; some of these when forged gave out more globules of 
silver. In this state of mechanical mixture, the little bars, when 
exposed to a moist atmosphere, evidently produced voltaic ac¬ 
tion, and to this we are disposed to attribute the rapid destruc¬ 
tion of the rietal by oxidation, no siidi destriiclive action taking 
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place when the two metals are chemically combined. These 
results indicated the necessity of diminishing the quantity of silv 
ver; and 1 silver to 200 steel was tried. Here, again, wSim 
fibres and globules in abundance; with 1 to 800, the fibres di¬ 
minished, but still were present; they were detected oven when 
the proportion of 1 Vo 400 was used. The successful Aperiment 
remains to be mentioned. When 1 of silver to fifJO steel were 
properly fused, a very perfect button was prodyted; no silver 
appeared on its surface ; when forged and diss^ted by an acid, 
no fibres were seen, although examined by a nigh magnifying 
power. The specimen forged remarkably well, although very 
hard ; it had in every respect tlie most favourable appearance. 
By a delicate test every part of the bar gave silver. I'his alloy 
is decidedly superior to the very Ix'st steel, and this excellence 
is unquestionably t)wing to combination wath a minute poition of 
silver. * It has been repeatedly made, and alway.s with c(jual 
success. Various cutting tools have been made from it of the 
best quality. This alloy is perhaps only inferior to that of steel 
with rliodimn, and it may be procured at a small exjjcncc; the 
value of silver, wdiere the proportion is so sinall, is not worth 
naming; it will probably he applied to many impjrtant pur¬ 
poses in the arts. An attempt was made to procure the allov 
steel with silver by cementation ; a small piece of steel wrap¬ 
ped in silver leaf, l)eing I to 160, was put into a crucible, which 
l)eing filled uji with pounded green glass, was submitted to a 
heat sufficient to fuse the silver; it was kept at a white heat 
for three hours. On examining it, the silver was found fused, 
and adhering to the stefl; no part had combined. The steel 
had suffered by being so long kept at a high temperature. Al¬ 
though this experiment failed in effecting the alloy of steel with 
silver, there vs reason to believe that with some other metals, 
alloys may be obtained by this process; the following circum¬ 
stance favours this suggestion. Wires of platinum and steel, 
of about equal diameter, were packed together, and, by an ex¬ 
pert workman, were perfectly united by welding. This wa!» 
effected witli the same facility as could have been done with 
steel and iron. On being forged, the surface polished, and the 
steel slightly acted on by an acid, a very novel and beautiful 
Mirl’acc appeared, the steel and platinum forming dark and white 
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clouds; if this can be effected witli very fine wires, a damasked 
^surface will be obtained, of exquisite beauty. This experiment, 
t^aode to ascertain the welding property of platinum, is only men- 
tionet? he^o in consequence of observing that some of the largest 
of the stt'el clouds had much the appearance of being alloyed 
with a po ’tion of the platinum. A more cArreet survey of the 
.surface, by high magnifying power, went far to confirm this 
curious fact; .ipme more direct experiments arc proposed to be 
made on this ammrent alloy by cementation. 

S. Steel and Flatinum.--'Y!h& alloys of steel with platinum, 
when (x)th are in a state of fusion, are very perfect, in every 
proportion thal ha.s been tried. Equal parts by w^eight form a 
l>eautiFul alloy, which takes a fine polish, and does not tarnish ; 
the colour is the finest imaginable for a mirror. The specific 
gravity of this beautiful compound is 9.862. 

90 of platinum with 20 of steel, gave also a perfect alloy, 
which has no disposition to tarnish, the S[K!c ific gravity 15.88 ; 
both these buttons are malleable, but have not yet been applied 
to any specific purpose. 

10 of platinum to 80 of steel, form ap excellent alloy. This 
was ground and very highly ]X)lished to l)e tried as a mirror; 
a fine dama.sk, however, renders it t[uite unfit for that purpose. 

The propirtions of platinum that apj^tir to improve steel lor 
edge instruments, are from 1 to 3 per cent. Experience does 
not yet enable us to state the exact pix)jx)rtiou that forms the 
best possible alloy of these metals; 1.5 per cent, will probably 
he very nearly the best. ..Vt the time of combining, 10 of plati¬ 
num with 80 steel, with a view to a mi;')’or, the same propor¬ 
tions wenre tried with nickel and steel; this t(K) had the damask, 
and consequently was unfit for its intention. It is ciiriou.s to 
observe the difference between these two alloys, aJ to suscepti- 
hility for oxygen. The platinum and steel, after lying many 
months, had not a sjwt on its surlace, while that mth nickel 
was covered with rust; they were in every respect left under 
similar circumstances. 

3. Steel w'iih JRAodiwm.—"The alloys of steel witli rhodium 
are likely to prove highly valuable. The scarcity of this metal 
must, however, operate against its introduction to any great ex¬ 
tent. The pro[x»rtions we have used arc from 1 to 2 per cent. 
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The valuable properties of the rhodium alloys are hardness, 
with sufficient tenacity to prevent cracking either in forging or^ 
in hardening. This superior hardness is so remarkable, that^n^ 
tempering a few cutting articles made from the alloy, they rcfquired 
to be heated lull 80° higher than the best wootz, ^otz itself 
requiring to be heated full 40° above the best Englisncast steel. 

4. Steei mth Gold. —Gold forms a good all^ witli steel. 

Experience does not yet enable us to speak of it^roperties. It 
certainly does not promise to lie of the same value as the alloys 
of silver, ])latinum and rhodium. ' 

5. Steel with Copper and with Tin. —Steel with 2 per cent. 
of copper, forms an alloy. Steel also alloys with tin. Of the 
value of these we have doubts.” 


Table of' Specific Gravities Alloys^ «§*c., mcniumed in the 

preceding Paper. 


Iron, unhammered, _ - . 

Wootz, unhammered, (Bombay) 

Wootz, tilted, (Bombay) 

Wootz, in cake, (Bengal) 

Wootz, fused and hammered, (Bengal) 
Meteoric iron, hammered. 

Iron, and 3 per cent, nickel, 

Iron, and per cent, nickel. 

Steel, and IQ -j^er cent, platinum, (mirror) 
Steel, and 10 per cent, nickel, (mirror) 

Steel, and 1 per cent, gold, hammered, 

Steel, and %per cent, silver, hammered, 
Steel, and 1.5 cent, platinum, hammered. 
Steel, and \.5 per cent, rhodium, hammered. 
Steel, and per cent, nickel, hammered. 
Platinum 50, and steel 50, imhammered *, 
Platinuni^O, and steel 20, unhammered -f-, 
Platinum hammered <md rolled, 


7.847 
7.665 
7.6707 
7.730 
7.787 
7.965 
7.804 
7.849 
8.100 
7.684 
7.870 
7.808 
7.732 
7.795 
7.750 
9 862 
15.88 
21.25 


* The calculated mean specific gravitj* of this alloy is 11.2723 assuming the 
specific gravity of platinum and steel, as expressed in this Table. 

f The calculated mean Pi>ecific gravity of this alloy is 16.0766. 
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IX. Chemical Analyses. 

*1. ^yro-Uric uicief.—MM. Chevalier and L.a.ssnigne found 
that this 'icid, in a state of purity, consisted of 


Oxygen, 

44.38 

Volumes. 

• 7 

Carbon, 

28.89 

18 

Axote, 

16.89 

3 

S Hydrogen, 

10.00 

854 


99.45 


2. PyrV-Uratc 

Pyro-uric acid, 91.4 

Lime, - S.0 

.3. Stibpyro^ Urate o/’Z.mc/consists of 

Pyro-uric acid, gS..** 

Oxide of lead, 71.5 

See Journ. dc Pharm. vi. 58. 

4. Combinations of Iron and Sidphur. —The following table 
of the combination.s of iron and sulphur has been given by IMr 
Porret: 


1. Cubic Pifrites^ 

j 1 atom iron, 

( 1 atom sulphur. 

1.75 

2.00 

2. Magnetic Pyritv*, 

1 8 atoms iron, 

( 1 atom sulphur, 

3.5 

2.0 

3. SrsquisKljihuret, 

( 3 atoms iron, 
i 8 atoms sulphur, 

5.25 

4.0 

4. Tritosidpkvret, 

( 4 atoms iron, 

( 3 atoms sulphur, 

. 7.0 
6.0 

Octahedral Iron-Orc. 



r rotoxidc of iron, • 94 



Oxide of titanium, 6 

Robiquet, Jonrn. de Pharm. v. 258. 

6. Sulphuric Acid, acctirding to Berzelius, consists of 

Sulphur, - 100.00 ^ 

Oxygen, - 148.44 

7. Ferrochyafic Acid^ according toT)r Thomson, is conqwsetl 
of 


8 atoms carbon. 

1.500 

1 atom hydrogen, 

0.125 

1 atom azote. 

1.750 

1 atom iron, 

1.750 

5.12.5 


of Lime consists of 



314 Historif of Cl^kal Dmoverks. 

8. Subcarbonate of Ammonia, according to Mr R, Phillips, 
is composed of 


3 atoms carbonic acid, 

55.933 

2 ditto ammonia, 

28.813 

2 ditto water, 

15.254 

. t 

loaooo 


9. The Bi-varhmate formed by ex[)osing this sail to the air, 
iousists of 


2 atoms carbonic acid. 

55.80 

1 ditto ammonia, 

21.16 

2 ditto water, 

23.04 


100.00 


QimrUrly Journal, vol. v. 

10. Muriate tf Gold and Soda .—When gold is dissolved in 
aqua-regia, and the solution made as neutral as possible by cvajx>- 
rating to the consistence of a syrup, it is then diluted with water, 
anil mixed with a solution of common salt. By cmicentration 
ihin rectangular parallclopipeds are obtained, which consist ol‘ 


Muriatic acid, 

19,75 

Oxide of gold. 

50.76 

Soda, 

8.50 

Water, 

20.99 


100.00 


Jovrn. dc Phurm. vi. 64, 

Sulphate (f Nickel, according to Berthior, consists oj’ 

Sulphuric acid. 

52.2 

Oxide of nickel. 

47.8 

Carbonate of Nickel consists of 

Carbonic acid, 

14.0 

^ Oxide of nickel, 

47.5 

Water, 

3S.5 


15. Ojrymujthte of Lime, or the common bleaching pozvder, ac- 
fording to Dr Tlmmson, oonsists of 

Subbichloride of lime, 36.52 
Muriate of lime, ] 8.50 

Water, . 16.93 

ITncombinetl lime, &c. 28.05 


lOO.OQ 
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14. Globular or Oolitic Carbonate qf Iron, according to Ber- 

thier, ^nn. ties Mines^ consists of 

Carbonate of iron, 81.2 

Carbonate of magnesia, £.8 
Water, . 2.0 

Clay, - . 11.0 

15. Kuclase^ according to Berzelius, Anntde Chhr xi. p. 216, 
consists of 




4 


Silica, 

4.S.22 

Alumine, 

30.56 

Glucine, 

21.78 

Oxide of Iron, 

2.22 

Oxide of Tin, . 

0.70 


98.47 

16. Wavcllite, according to Bcrzeliu-s and Fuchs, see Ann. de 
Chirn. xii. p. 16. consists of 


Silica, 

Berzelius. 

35.35 

Purhs. 

37.20 

Phosphoric Acid, 

33,40 

35.12 

Fluoric Acid, 

2.0« 

... 

Lime, 

- 0..50 

• • • 

Oxides of Iron and Mangajie.se, 1.25 

a • ■ 

Water, 

26.80 

28.00 


99.36 

10a32 


17. Lusioiiitc has l)ecn found by M. Fuchs to liave the s:un<* 
conipo.sitiot) as AVavcllite. 


X. On the existence of Cantharidin in the LyUa vittata, or 
Potato Fly. By J- F. Dana, M, D. 

A jieculiar substance called Cantharidin was found by Ro- 
biquet in the Meloe vesicatorius, and % supposed to be the pe¬ 
culiar matter which produces vesication. The power of blis¬ 
tering is known to belong in an cniiiient degree^ to the Lytta 
vittata^ or potato fly, so common in North America; and some 
American physicians have tiupjwjsed that its vesicatory powers 
are even greater than iho.'-c of the Spanish fly. 

Ill order to ascertain if this fly confainetl cantharitlin. Dr 
Dana, digested 110 grains of the potato fly lor several days, 
and, after a series of operations, be obtained a number of minute 
crystalline plates, which, tvlien washed in alcohol, and dried, 
were white and pearly. When placed on the tender skin be¬ 
tween the lingers, they s(M)n excited itching, and produced red- 
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ness; but vesication did not take })lacc‘, from the very minute 
quantity which was used.—See Sillinian’s American Jour^ial of 
Science, vol, ii. p. 137. 

( * ^ 

XI. Reference to Chemical Memmrs in Foreign Journals, 4-c. 

1. Memoire sur Iq Combinaison de VOocyghie avec FEau; et 

sur les proprUtts extraordinaires que possede VEau Oxygknke. 
Par M. Thenard. Published in the Memoires de I’lnstitut 
1818, p. 385,-488. / 

2. De la Magnhie, dans les Analyses Cliimiques. Par M. 
Longchamp.— A7in. dc Chim. tom. xii. p. 255. 

3. Nouvcllcs Rcchtrches sur la Nature du Bleu de Prusse, 
Par M. Robiquet —Id. p. 277. 

4. Determination experimentale du Zero absolu de la Cha- 
Icur, ct du Calorique specifique dcs Gaz. Par MM. Clement et 
Desormes.— Jou/nial de Physique, tom. 89. p. 321, 428. and 
Biblioth. Universelle, vol. xiii. p. 95. and vol. xiv. p. 89- 

5. Sur un Apparcil Electro-chimique propre d reconnoitre la 
presence des Metaux en dissolution dans un liquids. Par J. 
Macaire.— Biblioth. Univers. tom. xiii. Avril 1820, p. 279. 

6. On Heat and Light, with remarks on the Economy of 
Burning Water as an object of Fuel. By Mr Samuel Morey. 
—Silliinan’s American Journal of Science, vol. ii. p. 118. 122. 

7. Examcn Chimique du Kermes vegetal, (Coccus ilicis). 
Par J. L. Lassaigne.— Journal de Pharmacie, tom. v. p. 435. 

8. Extrait d^un Menwiire sur la Nature et la Purificaticm 
de VAcide PyroJigneux. Par M. Colin.— de Chim. 
tom. xii. p. 205. 

9. Des Phenomenes quk presentent quelques Metaux lorsqiFon 
les soumet d la coupeUation, soit qu'ils soient seuls, ou allies 
entre eux. Ppr M. Chaudet.— Ann. de Chim. tom. xii. p. 342. 

10. Premier Mhnmr sur la Dissolubilite des Sels dans VEau. 
Par M. G£^ Lussac.— Ann. de Chim. xii. p. 296. 

11. De la Consiitutum intime des Gaz, et de kur Capacite 
pour U Calorique. Par M. J. Mollet.— Journal de Physique, 
Fev. 1820, p. 113. 

Many other Chemical Memoirs, of great interest, have been 
already referred to in our Scientific Notices, and in other parts 
of this Journal. 
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AliT.*XVI. —Outlme of Professor Mohs’ Neo) Sysiem of Cry- 

')ftaMography and Mineralogy. (Continued from page 176.) 

65. Specific gravity. Pecific gravity and hardness are 
the most important of these characters.* With regard to 
the former, we need only observe that an instrument is neces¬ 
sary for estimating it, and of these the most convenient is the 
Hydrometer of Nicolson. In giving the characters of orders, 
genera and species, it is proper to lay down the limits with¬ 
in which thci specific gravities of the several varieties are inclu¬ 
ded. 

66. Hardne.ss. Scale of it. —The methods hitherto employ¬ 
ed to estimate the hardness of minerals, arc all inadequate; 
first, because they have no proper scale ; and, secondly, because 
the prcxjcss followed is not sufficiently uniform. The scale 
now employed is a series of minerals that consists of ten mem¬ 
bers, and includes the whole range of hardness displayed in the 
mineral kingdom. The minerals are (a) Common talc, a 
straight schistose variety of a white colour, rr 1. Foliated gyp¬ 
sum (&), or Fraueneis, with straight foliated fracture, and in 
coarse granular concretions (crystals are too soft) = 2. Ccdcce- 
ream spar (r), a white moderately transparent variety, of k 
specific gravity below 2.8; = 3. Fluor-spar (d), any variety 
whoso colour is not too dark, and whose district concretions 
are not too sinall; = 4. Apatite {e), or asparagus-stone (we 
employ the asparagus green variety, imbedded in apple-green 
talc, from Salzburg) ; = 5. Felspar any cleavable va¬ 
riety of common felspar or adularia ; = 6. Common quartz 
(g), or rock-crystal, if possible compact and semi-transpa¬ 
rent ; = 7. Topaz (h) from Schneckenstein ; =: 8. Corun¬ 
dum Hf) ; = 9. hiartiond (k) ; =10. The zero of our scale is 
fluidity. 

67. Farther diviswn. Expression ^ Numbers. —The defi¬ 
ciencies of this scale arc not unknown to us, but numerous 
experiments have convinced us of its applicability. Though 
the distances between two consecutive degrees are not in all 

VOT,. Ill, NO, 6. OCTOllFTl 1820 
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cases equal, we divide each bf them into ten equal parts; one 
soon learns to value those parts with tolerable accuracy, and 
each of them is expressed by a decimal fraction, whenever the 
hardness is to be designated in numbers. Thus the hmrdness 
of a mineral, midway in that respect between felspar and 
quartz, will be expressed by 6.5, and so for others. 

68. Employment of the iS'cofe.—When the hardness of a mi¬ 
neral is to be determined, we first of all s^ect from tlie scale 
those two numbers between which it stands, in order to com¬ 
pare it with them. This may be done by trying the scale, from 
the top downwards, till we hit upcMi some member of it 
which may be scratched by the. given mineral, but which does 
not scratch it. We then take that member, the next above 
it, and the given mineral; and, having chosen from each a 
fragment pretty similar in form, and, so far as possible, simi¬ 
lar in structure to the other two, we rub all the fragments 
on a very delicate file. The smallest possible force must be 
applied in this operation ; the sound and feel will enable us 
to judge at what distance, in respect of hardness, the given 
mineral stands from both the members of the scale. This ex¬ 
periment may be repeated and altered, till the result can be 
regarded as certain, and depended on for any use to be made 
of it afterwards. The hardness of the file is so far indifferent, 
as it is not 'mth that instrument that the mineral is compared, 
but hy means of iff with the other members of the scale. For 
the higher degrees, however, the file ought to be as hard as 
possible. Practice will convince any one of the sufficiency of 
this method for the natural history of the mineral kingdoniy 
and the experience, on which it certainly rests, may be acquir¬ 
ed very soon. It resembles an imperfect instrument, which 
gains in correctness by the dexterity of him who applies it. 

69« Litstre and Colour. —It has struck us, as necessary to 
settle the varieties of lustre in a manner somewhat different 
from their pVevious mode of arrangement. We divide metallic 
lustre into perfect and imperfect. The first is found in na¬ 
tive metals, the second in uran-ore, tantalite, and others. In 
characterising orders, the terms “ metedhe^ and “ nm-metal- 
lief are introduced. The former includes only the complete 



arul M'lncn^gy. 




metallic lustre, the latter includes every remaining variety, e^en 
the incomplete metallic lustre. In adamantine lustre, we distin- 
^tush the metal-like and the common. The first is found in 
in the dark varieties of red-silver and cinnabar, in dif¬ 
ferent varieties of blende and white lead-spar; the second in 
diamond, in the bright-coloured varieties »f red silver and cin¬ 
nabar, and others. The mother-of-pearl lustre may be distin¬ 
guished into common and metaJ-like mother-of-pearl lustre. The 
first is found in foliated zeolite, in kyanite ; the second in yel¬ 
low orpiment, in schillerspar, and iithers. The resinous and vi¬ 
treous lustres require no farther subdivision. In colours, we 
have separated the metallic from the non-metallic : The first 
only is used in the present system of characters. As to 
those other designations, which have been altered, or more 
strictly limiteti to serve the purposes of this system, we ima¬ 
gine it will be shorter to explain them afterwards, than to ex¬ 
hibit them here under a general aspect. 


II. Of Individuals in the Mineral Kingdom ; of Simple and 

Compound Mimrals; of Homogeneity, Species, Genm,^c. 

1. Erroneous ideas of Individuality .—The idea of individua¬ 
lity in the mineral kingdom is one i)f those concerning which 
the greatest number of errors have been entertained. Karsten, 
Steffens, Link, and Bernhardi, have all submitted to the pu¬ 
blic incorrect notions upon this point. 11 i.s a subject of im¬ 
portance for the right understanding of .some otliers (7. 8.) 
which are founded on it; and hence, in treating of natural his¬ 
tory, to pass it over in silence would lie unsatisfactory. 

2. Correct idea. Eaplanathn by examples .—Generally 
speaking, the name of Individual, in natural history, is given 
to any thing or substance which, by itself, is capilble of becom¬ 
ing an object of contemplation in this department of science, 
and which, therefore, appears as a whole, or must Ije represent¬ 
ed as a whole. In the mineral klndgosn, any crystal of calca¬ 
reous-spar, for example, is an individual; any grain of diamond 
or garnet, for example, is an individual ; but a fragment, for 
instance, of granular limestone, is not so. The former are 
wholes, and by division cease to be wholes; the latter is not a 

Y 2 
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whole, and dividing or breaking it in pieces does not make it 
cease to be what it was. . 

3. Reason qf' the mwiaAre.-—Misled by the false idea ol* d^ - 
tinct concretions, mineralogists have considered the fragijvT.t of 
granular limestone as a f ragment of an individual. They have 
sought this individual on the great scales and taken for it the 
bed or mountain-mass, from which the fragment was taken. 
This is not correct: The fragment is a conijunctio/n or com- 
Jnnation qf several^ perhaps a great number of individuals, 
every one of which being a real crystal, and as such a whole, 
is by itself an object of contemplation for the mineralogist, when 
the smallness of its bulk does not prevent examination. 

4. Individuality does not require regularity of form.—- 
The form of those crystals (3.) is not indeed regular; but this 
cannot alter the truth of our proposition. They would have 
been regular if the space had allowed an undisturbed formation. 
Each of them at least, is an independent crystalline formation, 
and as such an individual. 

5. Distinct concretions are individuals, if not farther com-' 
pounded. —Hence any single distinct concretion, as we name it, 
is an individual, whatever be the form of that portion, pro¬ 
vided only it is not farther combined. The magnitude of such 
portions has no influence on the result; they may diminish 
even to evanescence. A fragment of compart limestone is, 
therefore a combination of several individuals, just as really 
as a fragment of granular limestone. 

6. Examples. —In hematite, the individuals are those line¬ 
like particles, named fracture parts of the fibrous fracture. In 
the balls of radiated pyriies, the individuals are those bodies 
that proceed from the centre towards the circumference, at 
which they frycjucntly end in regularly formed points. In 
peastone, the individuals are the similar particles of which the 
spherical lanuna? (the concavo-convex detached portions) con¬ 
sist. From these examples all minerals, in respect of their in¬ 
dividuality, may be judged of. No solid bodies arc without 
individuality. 

7. Simple mineral.—A mineral which consists of one single 
individual is called a simple mineral. Simple minerals are all 
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essenlAcUly crystals, being all independent crystalline tbrma- 
tiona (4.) All truly undetached compact masses are likewise 
simple, because they are all independent crystalline formations, 
whicirl^dVe wanted nothing but space to assume a regular form; 
and this is the decisive property of individuals in the mineral 
kingdom. All grains, properly so called,»sucb as those of gar¬ 
net, diamond, &c. are simple, being real, though not complete¬ 
ly formed crystals. 

8. Compound.--~-A mineral consi.sting of several homogcne&us 
(25.) individuals is named a compound mineral. All compact 
minerals in distinct concretions^ such even as from their smallness 
escape the eye, as in compact galena, are compounds. Of the 
same character are false crystals anti minerals, appearing in 
what are called particular external forms. In the kidney¬ 
shaped and stalactitic forms of hematite, in the balls of radiated 
pyrites, and many others, this property is perceptible even to the 
eye. In the kidney-shaped and stalactitic forms of calcedony, the 
composition cannot so easily be distinguished. It exists, how¬ 
ever ; because, if minerals of this sort were simple, being pro¬ 
duced in free space, they would assume regular forms (7.) 
Any of the forms named particular, such as botryoidal, being 
produced in free space, is a proof of their being comjxjund. 

9. Mixed mineral .—A mineral consisting of several dissi- 
milar (25.) individuals, is named a mixed mineral. To this 
class belong mountain-rocks, and different masses fcjund in the 
shape of veins and beds. And as in this reSpect nothing de¬ 
pends on the size of the particles, which are mixed, iron-flint, 
heliotrope, and others, cannot be ranked among simple mine¬ 
rals : nor can any limit between simple and mixed minerals be 
deduced from the size of tlie particles which are mixed. 

10. Series of eharcuders exist in Nature .’—certain sc¬ 
ries of crystallisations exist in nature, has been already prov¬ 
ed by several examples, at least so that, for the present, no 
farther proof of this fact seems requisite. It is well known 
that series are also to be observed in the colours; scries in 
the shades of ^he different lustres ; series in the degrees of 
hardness, s|>ecifie gravity, &c. 
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11. Preparation far forming the notion of Homogeneity. 
—If in two individuals, two forms, either similar or belcAigin^ 
io ffie same series, present themselves, one of the follo^^g 
things must be the case: Either those individtuils hcfUtfleiely 
agree with each other, in regard to their remaining charac¬ 
teristics ; w else, iw this respect they differ more or less. 

12. Idea of unifyrmity. Examples. —As to the first case 
(12), namely, when the forms are similar, it is clear that mi¬ 
nerals in which all the other characters likewise agree, can¬ 
not be different in any point of view that regards natural his¬ 
tory. Such minerals are named uniform. Similarly c-oloured 
hexaliedra of calcareous-spar, penUigonal dodecahedra of py¬ 
rites, differing merely in their size or other casual circumstan¬ 
ces (w'hich are not objects contemplated by natural history), af¬ 
ford examples of this. 

13. Individuals which are not uniform. Examples. —If, 
whilst the forms are .similar, differences exist among the re¬ 
maining characters, minerals of this sort undoubtedly admit 
a natural historical distinction, and consequently are at least not 
unifyrm. Examples of this are to be found in the octahedron 
of diamond and magnetic iron-ore ; the j)entagonal dodeca¬ 
hedron of pyrites and glance-cobalt; red, green, blue hexahe- 
dra of fluor; black, red, green rhomboidal dodecahedra of gar¬ 
net, &c. 

14. hi dissimilar form.s, pro()f is requisite only for the 
first (f those sfatemenis. —As to the second case (12.) namely, 
when the forms are not similar, but simply members of one 
series (I. 60.); it is required of us only to produce evidence 
for the first of those statements (12.), that such being their mu¬ 
tual relation, the individuals may cirmpletely agree, so far 
as concerns their remaining characters \ for, with regard to 
the other stat<=‘ment, that they may happen not to agree com¬ 
pletely, no farther proof is necessary ; nor can any of the con¬ 
sequences which result from that fact, be of use in the present 
inquiry. 

15. The proofs are deduced by means of the combinations.— 
Forms which constitute members of the same series are capable 
of entering into combination with each other (I. 39- 49- 51. 
54.) Consider now a combination of two, three, or more 
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simj^e forms. If the homologous surfaces be enlarged succcs. 
sivel^, one of those simple forms will arise after the other (1.6.) 
Ah* individual s^pearing in a compound form may therefore 
be considered as a double, triple, quadruple individual, accor¬ 
ding as two, three, four, &c. simple forms .are included in the 
combination. • 

16. Contimiatim, and other pro^s. —These different indivi¬ 
dual forms belonging to the «ame series, are connected with the 
resulting form of the combination. Hence different indivi¬ 
duals, whose forms are members of one series, may completely 
agree in their remaining characters. This is not the only mode 
in which the same fact may be established. It will not be diffi¬ 
cult to find individuals in calcareous-spar, fluor-spar, and other 
species, which completely agree in colour, transparency, lustre, 
hardness, specific gravity, &c. whose forms, at the same time, 
are not similar, but merely terms of the special series to which 
they belong. However, as the proof, conducted in this manner, 
applies to those species only by means of which it has been 
obtained; it is better, for the sake of universality, to employ 
the combinations, which (16.) constitute a perfect general re¬ 
lation to the mineral kindgom. 

17. The proof serves for all series of characters. —^What 

has now been proved with respect to series of crystallisations, 
namely, that different terms of such series, having a perfect 
agreement in their remaining characteristics, may be united in 
minerals; is also true with respect to the terms in any other 
series of characters. In the latter case, however, the proof 
can only be obtained by considering ^ach partienlar case; and 
the reason is, that such series of characters admit not of ma¬ 
thematical treatment, by which alone universal properties can 
be established. • 

18. Individuals cf themselves njot umfirm^ brought wader 
the conception of tiniformUy.—When individuals agree as to 
all their characters but one, if the differences of that one are 
members of the same series, it follows, from what has been 
said (16.), that, instead of those dissimilar members, one and 
the same may be substituted in each individual; by which 
means those individuals are made to agree in all respects; that 
is to say, they bfipome uniform (13.) In a great mimber of 
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minerals, all the characters, excepting the forms, agree together 
with perfect exactness. These forms may be hexahedm, oc- 
tahedra, rhomboidal-dodecahedra, &c. or combinations of ^two 
or more of such figures. Now, if from any individuel‘''Whose 
form is an octahedron, that figure were removed, so to speak, 
and a hexahedron substituted in its place, then would this indi¬ 
vidual no longer differ from one whose form was originally 
a hexahedron, and so in other cases. The combinations again 
shew, that we are warranted to adopt this process, and to ad¬ 
mit nothing arbitrary in our application of it. If one of those 
individuals appear under the form of a combination of the 
hexahedron and octahedron, we are at liberty either to consider 
its form as a hexahedroii joined with an octahedron, or as an 
octahedron joined with a hexahedron ; as a hexahedron with 
truncated angles; or as an octahedron with truncated angles. 

19- Individuals capable of being brought under the comep~ 
turn of uniformity differ in the smallest degree. —The diffe¬ 
rences among individuals, whose forms, colours, or characters 
are terms of the same series, or constitute a series the^iselves, 
the state of the remaining properties being the same, are not so 
great as the differences t)f those which, under similar circum¬ 
stances, exhibit no such relation. For, in the first case, if we 
put the members of tlie series e(}ual, or substitute one mem¬ 
ber in place of all the rest, the individuals (13. 19.) become 
uniform, But this state indicates the smallest degree of diffe¬ 
rence. With the other class, however, no such method can 
be followed, because nothing but such characters (forms, co¬ 
lours, Sec.), as are terms of the same series, can be interchanged 
or put in the place one of another (19.) Minerals of this sort 
cannot, therefore, any means (by any regular pnxieeding 
with their characters), be brought under the notion ot‘ uni¬ 
formity. The differences which occur among them are greater 
than those of the preceding. 

20. Separation of sopie individuals from the rest^ leads to 
no conceptions of use in Natural History. —By this process, 
individuals may be found and separated from every other 
which, though in themselves not uniform (because they shew 
differences in one charac’ter, whose steps or shades repre¬ 
sent terms of a series), may yet be brought under the concep- 
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tion of the smallest difference of uniformity; and which are 
consequently more strictly united with each other, tootc closely 
canti^uxyas, than such as do not admit of being so treated. 
This a^Ysdment, however, is of little use ; because, when tried 
in practice, it is found that individuals, which agree exactly 
in all their characters but one, are of vory rare occurrence, 
and that when the agreement in so many properties does take 
place, the one remaining property is also commonly the same, 
(the same form, the same colour, and so on,) and consequently 
that the individuals, being already uniform with each other, are 
not of such a kind as to render tlie discovery of their agreement a 
useful subject of inquiry. Nor d()es the preceding observa¬ 
tion lead to any natural historical conce[)ti<m of species, genus, 
or other classification ; and consetiuently, by the attainment of 
these objects, requires investigation to be farther prosecuted. 

21. An Individual rnay at once he a member if tivo Series. 
—Upon considering abstractly a series of forms, the only one, 
for example, of the tessular system, and a series of colours, 
say those of fluor-spar, it appears that an individual of the mi¬ 
neral kingdom may, in regard to its form, be a member of the 
first series, and at the same time, in ngard to its colour, a 
member of the second. Hence a mineral that constitutes by 
its form a member ui a series of individuals, Mhich have their 
other relations the same, but differ in their form, may at the 
same time constitute a member in a scries of individuals, which, 
agreeing in their other relations, differ in the shades of their cot* 
lour. 

22. By this means the individuals f both series are brought 
under the conception f smallest difference .—When a number 
of individuals are distinguished solely by the differences of their 
forms, if these forms are members of the same series, the degree 
of difference among those individuals is the smallest that can pos* 
sibly take place, unless when the individuals arc simply uni-* 
form (20). Tims if a number of individuals are distinguish* 

‘ ed merely in the differences of their colours, those colours be^ 
ing members of one series ; the degree of difference is the 
smallest that can possibly take place in consistency with the 
individuals not being simply uniform (20.) Hence, ulwn an 
individual is found which, considering' the entire agreement f 
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Us remaining characters^ constitutes, in regard to its form, 
a member in a series of individuals, distinguished only by their 
forms; and in regard to its colour, constitutes a member in a 
series of individtuils, distinguished only by their eSdours; in 
that case, the individuals of the former series disagree with 
those of the latter', by the smallest degree of difference, consis¬ 
tent with the individuals not being simply uniform. 

23. Universality of the above .—This conclusion may be pro¬ 
secuted and extended to all characters, from the varieties of 
which series arise. When any such are found as shew no 
difference, which happens in some cases with respect to hard¬ 
ness and specific gravity, in those cases series, having terms en¬ 
tirely equal, may be imagined, concerning which the foregoing 
result is likewise true. By this means it is possible to find in¬ 
dividuals which, with regard to the properties or characters 
combined in them by nature, may at once be members of all the 
series, which can be linked together in the way already explain¬ 
ed (23). Though these individuals are not uniform, yet there 
subsists among them the smallest degree of difference, (for by 
the process described above, (19-), they and their characters 
may be included under the notion of uniformity), and they can 
be separated from all others distinctly and aecurately. 

24. Species. Homogeneity .—The group of individuals which, 
by the preceding tre.itment of tlieir series of characteristics, can 
be brought under the notion of smallest differences, or of uni¬ 
formity, is named a Species, and the individuals belonging to 
the same species are said to be homogeneous. 

25. Logical condition of the Idea of Species .—From what has 
lieen said, homogeneity in the mineral kingdom, among indivi¬ 
duals which are not uniform, (for the uniform are of course ho¬ 
mogeneous,) \lepcnds on the connection which reigns among 
their characters. This connection is founded on the consi¬ 
deration of tlie various series of characters; among which, 
that of regular forms is capable of geometrical management. 
Were all the characteristic series possessed of the same property, ' 
homogeneity in the mineral, and therefore the natural historical 
distribution into series, would be an object of mathematical de¬ 
monstration, and besides its exactness, would be attended with 
perfect evidence. 



atid Minerahj^y. 31^7 

■ 26. The ulea of Species needs noforeign Jesignations.~^J\. 
Js clear^rora this, that no fireign aid is required for determin* 
ing the spepies in natural history. And as the conception of 
species is' tfee foundation of all other methodical or systematic 
conceptions, that is to say, the natural history of the mineral 
kingdom requires no foreign aid, (chemical, geognostic or arbi¬ 
trary,) for its foundation and complete developement. 

27. Transitions in particular c1iaraeters.^lih& series of 
shades of a character in the individuals of a species, is named 
a transition.. This series, however, is nothing more than the 
progress ol’ thc^m embers in a series of characters. Hence these 
characteristic series represent the transitions, in so far as the 
latter refer to single characters. Other transitions, such for ex¬ 
ample, as are produced by exposure to the weather, by mix¬ 
ture, and so on, are not acknowledged by natural history. 

28. Transitions of individuals among eaeh other.~-~\i indivi* 
duals agree together in every character but one, and if the 
differences of this one are terms of a series, those individuals 
exhibit a transition. Transitions, therefore, originate from 
series of characters; they may result from the same indivi¬ 
duals in more than erne series of chm-acters (22. 24.): in 
forms, colours, and so forth. To secure ourselves against the 
numerous errors which German mineralogists have committed, 
it will be necessary to consider and discuss the transitions in 
each character foi' itself; in other words, to employ the se¬ 
veral series with proper circumspection, and to give the cha¬ 
racters as distinct and strict a designation among themselves, 
as we possibly can, or as the circumstanfos of the case may re¬ 
quire. 

29. Transitions are marks Individuals con¬ 

nected together by transitions are homogcnxous., afid belong to 
one species. The preceding observations render this sufficient¬ 
ly clear. The German mineralogy contains a multitude of ex¬ 
amples, in which one speeAes is connected with another , by means 
'bf transitions. With regard to these the two following state¬ 
ments may be maintained. If the transition is correct, the de¬ 
termination of the species must be false; and if the determi-* 
nation of the species is correct, the transition must be false. 
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30. Connection between the Species. —From the union of ho¬ 
mologous individuals by transitions, it is plain, that an admi. 
rable connection reigns throughout these natural historical species 
(4.) This cohnection is a proof of the correctness' with which 
the species have been fxed. It does not therefore seem advU 
sable to divide the species; to distinguish them into subspecies, 
(spt'cies in the Wernerian system). At all events, such a subdivi¬ 
sion merits entire reprobation, whenever, as has frequently hap¬ 
pened, it proceeds without logical fbundation, without logical 
form) and according to nothing but the author’s caprice. 

31. The principle of a natural system is natural historical su 
milarity. —The principle which natural history follows in erecting 
a natural system, is natural historical similarity. An artificial 
system, on the othar liand, rests upon distributions according to 
particular marks or characters, among which natural historical si¬ 
milarity is commonly lost sight of. But how different soever the 
two systems may be in their natures, they have yet this in com¬ 
mon, that the natural historical species., as it has been explained 
above, must lie at the foundation of both, if they are to be use¬ 
ful in natural history. It appears, then, to have been a great 
error to give the nam^ of artificial systems to certain injudici¬ 
ous distributions of minerals; for example, that of Briiiiner ; 
and from their failure, to infer the impossibility of such under¬ 
takings in mineralogy. 

32. Possibility of artificial systems. the species 
are determined, the possibility of an artificial system depends 
upon the first distribution, so that no species may, by means 
of it, be again split asjjnder. Hitherto no basis of mineralogi- 
cal distribution has been discovered, sufficiently general to effect 
this purpose. The systems of crystallisation are fitted to ef¬ 
fect it; and may, therefore, on the supposition that die form of 
certain species, which is yet unknown, will hereafter be disco¬ 
vered, serve as the groundwork of an artificial system. 

33. Artfidal systems do rmt fulfil all the requisitions (^'mi¬ 
neralogy. —An artificial system, however, is of litde service ir 
mineralogy. It can, at best, be applied only to designate va- 
rieties that may occur, as plants are designated in botany ac¬ 
cording to the method of Linnaeus. After the acute Werner’s 
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4 i;}^ample, mineralogists have been accustome^l to consider the 
productions of inorganic nature in a state of mutual connection; 
^d after experiencing the attractive equalities of this method, one 
cannot, without difficulty, determine to acquiesce in an arti¬ 
ficial system, which must he nothing more than a simple re-* 
gister. , 

34. Basis of the natural historical connection in Werner'^s 
system. —The connection alluded to rests upon the mincrahgical 
similarity^ which has already (32.) been exhibited as the basis 
of a natural system. It will be necessary to consider this re¬ 
lation more closely. 

85. Differeurdegrees of natural historical similarity. 
ral historical similarity is susceptible of* different degrees. If the 
species are considered as wholes (the proper unity in classifica¬ 
tion,) some of them are found to be more, some less, similar to 
each other. It is evident, that native gold is more similar to 
native silver than to calcareous-spar,—calcareous-spar more simi¬ 
lar to arragonitc than to felsj)ar, and so forth. 

36. Fortuitous nature of this relation. —This relation is not a 
necessary one. It is conceivable, that species might stand in 
equal relations of similarity, might bear to each other, for ex¬ 
ample, the relation of calcareous-spar and arragonitc, of horn¬ 
blende and augite, of garnet and vesuvian. In that case, the 
combination of species, jointly similar to one and the same., 
would exhaust the contents of the mineral kingdom; that is to 
say, the conception originating from this conce})ti6n, would be 
of equal compass with the conception of the mineral kingdom, 
which latter would be nothing else than a collection of species 
similar one to another in the same degree. 

37- Continuation. —But it is likewise conceivable, that, of all 
the species in the mineral kingdom, no two might bear to each 
other the same degree of similarity with any other two. Of 
this nature are the following: calcareous-spar, heavy-spar, fel¬ 
spar, garnet, iron-glance, native gtJd, and^ others. Heavy-spar 
^ plainly more similar to calcareous-spar than felspar is ; feL* 
spar than garnet; garnet than iron-glance; iron-glance than na¬ 
tive gold ; and so on alternately. The consequence of thia 
must be, that there would exist no two species which could 
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unite more closel^f^ with each other than with the rest, according 
to the measure of their similarity; and therefore a qf 
sin^ ^ecks would result, having an extent equal to that oi’ 
the mineral kingdom. The conception of the mineral kingdom 
would thus be changed into that of a series of single spedes. 

38. Highex avid lower degrees of similarity. —Neither the 
one supposition (37.), nor the other (38.), is found to hold in 
nature. The degrees of similarity between the different species 
are neither altogether equal nor altogether unequal. It is there¬ 
fore true, that both higher and hwer degrees of this similarity 
are found to exist; and though not necessary in this place, it 
would be proper to enter upon an analysis of them, i n order to 
produce examples of this fact, if the annexed mineralogical sy¬ 
stem did not serve instead of all examples. 

39. No series of species in mineredogy. —To convince himself 
of the truth that higher and lower degrees of mineralogical si¬ 
milarity have a real existence, and hence that no single series of‘ 
species can possibly be found in the mineral kingdom,—-let any 
one make the attempt actually to represent to himself such a se¬ 
ries. He will soon fall upon species, concerning which doubts 
wiH arise whether the one or the other, or even a third or 
fourth, ought to come next in order; and at last he will feci 
himself compelled to assign one and the same place to tw'o, 
three, or even more. Instead of single species, therefore, 
groups of species would result; from which it follows, that in 
this department, as well as in the animal and vegetable king¬ 
doms, no regular gradation, or series of single specks, is any 
where to be met with. 

40. Genus. —A collection of species connected by the highest, 
and, at the same time, equal degrees of natural historical simila¬ 
rity, is named a genus 

41. The idea of genus is the same as in zixdogy and botany. 
—This idea of genus is exactly the same as that which zoology 
and botany employ, ^ in their natural systems. According to 
this idea, the wolf, dog, fox,—the lion, tiger, cat,—unite intr 
genera; and the application of this principle is the basis on 
cwMch the distribution into genera rests, throughout the whole 
of nature, whenever the intention is to found a natural system. 
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I2. Explanation and proof. —The seri^of crystallisations 
Bdonging to common iron-pyrites is tessular. If, according to the 
^method just explained, we collect the varieties of a species, we 
shall meet^with numerous individuals, which almost entirely 
agree with common iron-pyrites in all their characters,—in co¬ 
lour, hardness, specific gravity, streak, and so on; but whose 
crystalline forms belong to the prismatic system, 'it is these va¬ 
rieties that Werner had named radiated, hepatic and cristated 
iron-pyrites. Individuals whose forms belong to two different sys¬ 
tems of crystallisations cannot be united in the same species. 
Radiated hepatic and cristated iron-pyrites, therefore, constitute 
a distinct Species. Yet this species is so similar to that of com¬ 
mon iron-pyrites, that we must either ujiite them into one Genus^ 
or relinquish all sort of methodical arrangement. 

43. Universality cf the idea of genus .—This idea of natural 
historical genus finds scope for its application, every where in 
the mineral kingdom. Yet the similarity on which it rests, if we 
regard it as constantly of the same degree, Is not always so ob¬ 
vious as in these examples. Magnetic iron-ore and brown 
iron-ore belong to one genus. At first sight we can discover 
no great similarity between the varieties of these two species. 
But iron-glance and red ironstone belong also to this genus, and 
together form o/ne species. This explains the difficulty. Be¬ 
tween magnetic iron-ore and the crystallised varieties of iron- 
glance, as well as between red hematite and brown hematite, 
it will be easy to discover the similarity on which this combina¬ 
tion into one genus is grounded. 

44. Caution in fixing the genera .—In investigating that si¬ 
milarity of species, on which the distribution into genera de¬ 
pends, it is necessary, therefore, to pay attention to the parti¬ 
cular condition of the varieties, to compare simple with simple, 
compound with compound, and so on. Uptm the whole, the 
distribution into genera, if it does not degenerate into a mere ar¬ 
bitrary division, depends much more on a judgment perfected 
by practice, than the distribution into species. 

^ 45. Except in Werner's system, no trace (f genus .—It is well 
known, that one meets with no vestige of a natural historical genus,^ 
in any mineralogicaf system hitherto published, excepting tliat 
pf Werner. So completely has natural history been forgotten 
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ih treating mineralhgy ! Werner’s natural historical genera (his^ 
Sippschaften ) are not, however, capable of being used; pajtly be¬ 
cause the species are not correctly fixed, and partly becau:jb the'" 
chemkal genera have prevented the junction of congruous spe¬ 
cies. This latter circumstance is the reason of there being so 
few natural hi^tori^al genera in the class of metallic fosals. 

46. Universal application of Many genera compre¬ 

hend only one species ; but no genera are to be found, (as in 
Karsten’s Tables,) which do not comprehend any species. In¬ 
deed a consistent and regular system can comprehend no species 
without including it under some genus; though that genus 
should even be the only one of its order (51). The idea of 
genus must, therefore, be applied over the whole mineralogical 
system. 

47. Series of g’mem.—The reason why no series of’ sjnecics 
are to be found, in examining the productions of inorganic na¬ 
ture, lies in this circumstance, that, several of those species as¬ 
sume at once the same position, and form groups (40.) These 
groups are the natural historical genera. Hence the mineral Tcing- 
dem consists of a series cf natural historical Genera^ every one 
of which comprehends similar Species (41.), every species, in like 
manner, comprehending homogeneous Individuals (25.) The 
conception of the mineral kingdom is by this means made more 
distinct. 

48. Genus and Species are the essential steps of Classifica- 
/MWi.—-From* these considerations, it follows, that genus and 
species form the two essential steps of’ classification in the mine¬ 
ral kingdom : in other words, they are the only means nece^ 
sary to be used for obtaining a distinct representation of that 
kingdom. Ilut the mineralogical system, in order to be appli¬ 
cable to n}\ture, (that is, to the distribution of minerals, a.s 
plants are usually distributed,) requires some more extensive 
groups to be presented; and for this purpose, the degrees of 
similarity yet remaining may properly be used. ** 

. 49- Foundation of greater Groups or Collocations ,—Select 
anv genus from the mineral kingdom; say that to which pyrites be- 
• longs. It has already been produced as an e^jample (43.) So far 
as we yet know, it consists of three species. The first is common 
pyrites, the second includes rndiated, hepatic .nnd cristnted pyrites. 
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and the third magnetic pyrites. ^ Let tlJili genus be considered 
Sm ^ fixed point, and collect around it such species (already 
lulititsd into genera,) as possess the greatest similarity with the 
^contained in it. It is clear enough that this junction 
must not be founded on the mere superficial appearance, but on 
a comparison of all the natural historical {properties they possess. 
The species collected will be arsenical pyrites, copper-nic> 
kel, tin-pyrites, and copper-pyrites. If we endeavour to join 
more species with those already enumerated, it will lie found to 
be impossible, unless we choose again to destroy the relation, 
which has arisen from the juxtaposition of the preceding spe- 
des, and hitherto maintained a definite sphere of union. Let 
us farther select lead-glance: To this grey antimony, molybdena, 
black tellurium, vitreous silver, bismuth-glance, will unite them¬ 
selves. Select the genus of iron-ore: To this ^ey manganese- 
ore, chrome-ore, cerium-ore, titanium-ore, tin-ore, wolfram, and 
others, unite themselves; and being properly divided into 
genera, these substances will exhibit well defined groups, which 
correspond exactly to the natural families in the vegetable king¬ 
dom, and which, springing from the same principles as those 
families, are consequently of equal use with them in the natu-< 
ral system. 

50. Idea of an o»Yirr.—The union of such genera is founded 
on a particular degree of natural historical similarity (890» 
cimest after that from which the genera originate (4!l.) The 
collection of genera united by this degree of similarity is nam¬ 
ed an order. 

51. Its Universality. —This idea of natural physistorical orders 
may lx* extended thi’ough the whole*mineral kingdom. Hence, 
there is no genus which does not extend under some order, as there 
is no species which does not stand under some genus. The re¬ 
gularity and uniformity of the system requires it to be so. Yet 
the fixing of those orders in such a manner as to be applicable 
and conibrmable to nature, is attendi^d with difficulty; just as 

! difficulties oMdr in effecting this for Ibotany. An attempt to 
^ attain this o^ect will be exhibited afterwards. We must look 
to futurity for improvement. ^ 

52. Traces of this idea in the older Minerahgy.—Tlhe idea 
of natural historical orders in the mineral kingdom, appears to be 
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one with wl^h the olf^er mineralf^sts were acqiuuited. Cer- ^ 
tajQ Mines, which have descended to us from those times, indi;^ 
cate this fact. The name fyntes 1ms been applied to sevj^al 
minerals which do in reality belong to one order. Thjys bqing 
the expression of uhwarped and unprejudiced judgments, may 
be regarded as the iirst sketch of a natural system. 

53. Classes ^—As the gwera may be collected into orders, 
the orders in like manno" may be collected into classes. Three 
such classes are to be found in tlie mineral kingdom. At pre¬ 
sent, it will suffice to mention what is included under them, as 
by this means their differences, and the facility with which they 
may be characterised, will best appear. The first class com¬ 
prehends the salts and the atniospherilia, as they arc called; 
the second comprehends the earthy and metallic minerals of 
Werner’s system, with sulphur and graphite; the third com¬ 
prehends combustible minerals, excepting sulphur and gra¬ 
phite. 

64. Why Atmospherilia are introduced into tlie Mineral 
Kingdom.—Idea of a Mineral.—-‘The only thing here deserv¬ 
ing notice is the introduction of atmospheric substances into the 
mineral kingdom. This results from the very idea of a mineral. 
According to Werner’s explanation, this term includes under it 
the idea of geognostic indications, which are specified for the 
express purpose of excluding atmospheric substances. But the 
idea of # mineral in natural history ought to be purely natural 
historical, and must not, therefore, have a reference to indications 
of a foreign kind. If such indications are omitted from Wer¬ 
ner’s system, the only remaining principle is, that minerals are 
inorganic productions of -nature, as atmospheric substances 
likewise are. 

65. Idea of .Mineralogy and Natural History.—In order 
finally to combine all the preceding results under one point off 
view, the scope of mineralogy itself must be taken into cc«i- 4 * 
sideriition. If mineralogy, as almost every writer acknowledg¬ 
es, at least in the first page of hk work, is'‘a(,^department of. 
natural history, and consequently the natural history of the "^ 
mineral kingdom; then it must serve the same purpose for this 
kingdom, as zoology serves for the animal, and botany for the 
vegetable kingdom. Of all the departments into which natu- 
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^al history lias been divided, botany is the most complete and 
Adviced. The idea of natural history may, therefore, be de- 
vem^ed^best by considering this division of it. Now, botany is 
notrriing else than the science of ’Jindlng the systematic name of 
A PLANT, ^om its hnoiou or observed natural properties, that 
*is to say, by means of its characters, or of Jiiuling the tm- 
tural properties when the name is given; and all the arrange¬ 
ments, subdivisions and collocations employed by this science, 
are directed to that purpose. Natural history is therefore no¬ 
thing else than the science of finding the systematic name 
from the characters of a prodniction of nature generally, or 
vice versa; ^nd mineralogy nothing else than llic science of 
finding the systematic name from the clnu'acters of a mine¬ 
ral, or vice versa; and whatever has no reference to that ob¬ 
ject, does not belong to the scic*nce. 

56. Geognosy, Mincralvgical Chemistnj, are essentially 
differ&ntjrom Mineralogy. —Now, neither geognosy, nor mi- 
neralogical chemistry, nor mincralogical geography, nor econo¬ 
mical mineralogy, propose as their object to find the name from 
the characters. Consequently, they are sciences altogether 
distinct from mineralogy, and though treating the same sub¬ 
ject as mineralogy, they treat it in quite a different point 
of view, and upon quite different principles. Every science 
ought studiously to be maintained in a state of punte, if we 
would screen it from final ruin, which, as exemplified by natu¬ 
ral history in the mineral kingdom, is otherwise unavoidable. 
Hence, nothing geognostic, nothing chemical, nothing geogra¬ 
phic, is suitable in mineralogy. It need hardly be mentioned, 
that in making these observations, I do not mean to censure the 
practice of bringing forward descriptively in natural history 
such notices from other sciences that concern the productions of 
lature, as may illustrate the subject. Still less do I intend 
take from those sciences any portion of their credit. In- 
jeed, it is abund;s(htly clear, that, according to the opinions un- 
dded above, mineralogy, and the whole of natural hi^tory^ is 
nothing but the mean of turning to profit by these mod^, the 
proper knowledge (the true scientific knowledge) of the produc- 
^ tions of nature; such productions, of course, as natural his- 
* tory does not reject :—so that we are not only to acquire much 
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use/id hnowUdge from those stances themselves^ but also to un ^ 
derstand and distinguish the cbjects from which we have^- 
qmred it f 


< III. Nomenclature. 

1. Nomenclaiure exhiJnts the sdenti/ic condition <f Mine- 
rodcgy .—In every department of natural history, nomenclature 
is a mirror in which the whole science is represented. The 
image which this mirror reflects back upon mineralogy, has so 
few charms, that it seems to have repelled zoolo^ts and bota¬ 
nists from studying the productions of inorganic nature; al¬ 
though such persons, from their peculiar pursuits, would have 
been completely prepared, and well fitted for the investigation. 

2. Why it has not been improved.—‘Hho discontent with our 
existing systems of mineralogical nomenclature is universal. 
This feeling has not, however, produced any advantageous con¬ 
sequences. Names only-'have been altered without the prin¬ 
ciple bebg improved; and no result has foUowed from this pro¬ 
cedure, but an almost intolerable synonimy, which is certainly 
a negative advantage. 

3. Whai it must acconplish.^X-a natural history, nomencla¬ 
ture has two purposes to fulfil: The first is to provide every 
specie|^th a name; the second to indicate, by means of that 
name, ue natural historical relation and connection, in which it 
stands to one or more other species, 

4. Nomenclature must be systematic .general expres»on 

of that natural historical relation, in which the species of natu¬ 
ral productions stand to each other, is the natural system. No¬ 
menclature in natural history must, therefore, be systematic, in 
other words, it must arrange itself according to some systeni, 
and express the connection in which the different species of n^ 
tural productions stand to each other in that system. f 

5. Trivial Nomenclature .—nomenclature which is rpt 

’i. ^ I 

systenqatic, bears the name of trivial nomenclature, k trivial * 
nomenclature may indeed subsist with, but not withoyt, itie 
systematic nomenclature; because it fails to satisfy one of the 
requisite (3.), and that the most important requisite, of na« 
tural history. ^ 
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6. 117^ no Syatemaiic Nomenclaiure 'Qu yet a^eored.—The 
of a systematic nomenclature in mineralogy is capable of 
accounted for. A systematic nomenclature presupposes 

a^Bteift, according to which it may be constructed (4.) Such 
a sy^m has not hitherto been discovered. A mineralogical sys¬ 
tem ilust be natural historical, for minera[o^ is a department 
of nwiral history. It must also depend upon a single prin¬ 
ciple ; for otherwise it would not be a system at all. A system 
resting on more than one principle would be deficient in* unity 
and consistency; and, therefore, could not express the con- 
groity that subsists throughout the productions of nature. 
Among all the mineralogical systems which have hitherto ap¬ 
peared, there has not been one of a natural historical character, 
or one grounded on a single principle. 

7. The Nomenclature has a r^erence to the tmture of the 
science it is used in .—Chemical systematic denominations, when 
they appear in mineralogy, are altogether out of their proper 
place. These denominations, it is clear, express chemical re¬ 
lations, chemical connections of natural productions among each 
other, with which natural history, and consequently mineralogy, 
has no concern. The nomenclature is intimately connected with 
the nature of the science for which it is to serve. From the 
use of chemical names in mineralogy, it would follow that mine¬ 
ralogy must be a department of chemistry. But mineralogy is 
a department of natural history ; and that chemistr 5 ^is natu¬ 
ral history, or natural history chemistry, will be maintained by 
no one, not even a partisan of the chenuco-natural historical 
system of mineralogy. 

8. Its stf'ucture may be us^oldedflrcm the idea cf From 
the idea of a systematic nomenclature: “ That it is a verbal 
expression of natural historical connection subsisting among the 
productions of a series, or a verbal expresaon of the system 

^ which represents these connections,”—it is easy to unfold its 
ructure. 

9. Names denominatimu.-^lihe word with witch we 

ate a single object is called a Tiame. This object^ay be 
such as to include a number of others. If the name bias ^an 
epithet annexed, it is called a denomination. This denomino- 
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ariang from natural^ history. On the former {ffinciple are f^/jr 
jpor, augUe-spary irntre-spar; on the latter, won-pyrUm^ 
heit^pytites, lead-gUmcCf mo^Menvm^lcmce^ and others. 
doubt, the second class of names have a chemical soimd<( isut 
they have no chemical meaning; and cdl depends upon the mecj/n- 
ing. Of a similar, yet not altogether identical nature, are ^uor- 
hahid, ccdcarems-haloid, gypsum-haloid; but not less excep- 
timiable in that respect. 

16. Apparent emceptums.—^In conformity with zoology and 
botany, the adjunct, by which the name of an order is changed 
into that of a genus, is coupled with the original term, and forms 
a contpotind name, which thus belongs to the genus (12.^ An 
exception from this arrangement seems to take place in the or¬ 
ders of metals and gems. The name of the order, however, is 
in these cases merely suppressed, being suificiently apparent 
without mentioning. Every one knows that gold, silver, tellu¬ 
rium, bismuth, &c. ore metals; and the generic names, gold- 
metal, silver-metal, &c. could scarcely be tolerated. Such also 
is the case with diamond, topaz, zircon, and others. Diamond- 
gem, topaz-gem, &c. would be awkward terms. The name of 
a metal or of a gem, sufficiently points out the order to which 
the one or the other belongs. 

17. Farther restriction the Generic Name.—Denomination 

the iSjpfciej.—The farther restriction of the generic names, is 

brought about simply by means of an adjective, indicating the sys¬ 
tem of crystalliz&tions, or some relation of the cleavage, or in ge¬ 
neral, that character by which the species of a genus are most 
advantageously distinguidied. Such are hexchedral, prismatic, 
rliomtoidoZ iron>pyrites; rhomhoidal, octahedral, prismatic co¬ 
rundum ; octahedred, rhomhmdal, prismalAc iron-ore, and many 
others. When‘die forms of two species in a genus belong to . 
the same systen) of crystallizations, the same process is followed; 1 
to the one adjective is joined another, by which the nature of 
the cleavage is more accvirately denoted. Thii^has been done 3 
in caaes such as rhomboidal and prisrmto-rhombomM ruby-blend, 
pyramid, and prismalo-pyramidal titanium-ore, and the jik^'* 
In diese instances, no idea must be entertained of the transposi¬ 
tion or mingling of two systems of crystallizations. In the first 
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\x|pnple, the denomination merely signifies, that the form of the 
belongs to the rhomboidal system, and that the cleavages, 
om^1^ ot^er hand, takes place according to prisms, which (1. SS.) 
can be no other than regular six-sided prisms. In the second 
example, the denomination indicates, that the forms belong to 
the pyramidal system, and that the cleavage takes place accord¬ 
ing to prisms, which must, therefore, (1. 44.) be rectangular 
four-sided prisms. When the system of crystallizations'and the 
cleavages of two or more species agree, as in several calcareous 
haloids, augite-spars, and others, a particular property of the 
crystallizations, &c. is chosen to form the special denomina¬ 
tion ; such aa long or short-axed^ right or chlique and 

so on. The term amfrangHde or axis-ckaving^ denotes a par¬ 
ticular direction of cleavage perpendicular to the axis, as in axi- 
fl^gible zeolite; prismatoidal denotes one particular direction 
of cleavage, parallel to the axis, as in prismatoidal antimony- 
glance. Few 'adjectives have been borrowed from colours, coun¬ 
tries, and other such peculiarities; and “ common,” the worst 
of all epithets, though it abounds in German writings, has not 
been used at all. 

18. How ihe Systenudk Nomenclature is to he ^fudged of .— 
A systematic nomenclature must be estimated solely by the sys¬ 
tem from which it is deduced. If that system is founded on re¬ 
lations which constitute an object of the science under conside¬ 
ration : if it is consistent with those principles, and pos.sesses, 
besides, the other requisite qualities, in that casef the duty of a 
nomenclature extends no farther than faithfully to represent 
that system hy deTuminations. If it accomplish this,—if it be 
conformable to the usual modes of speech,—^if it reject unneces¬ 
sary innovations, and at the same time introduce a description 
of the object into each of its denominations,—it will then have 
fulfilled its chief obligations, and may quietly entrust its im- 
••rovement and refinement to the diligence and reflection of fu- 
llire times. ^ ^ 

Jl 19. Trivial Nomenclature not to be thrown away.-^lt cannot 
blk^'flled a hurtful practice to give the productions of fioture, 
particularly those which frequently come under our manage- 
-ment, for other purposes than those of science, such names- aa 
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are more conformable to custom than systematic ones, 
are fitted, so to speak, for familiar use, the properties of.fhg^b-^ 
ject being exhibited, or at least not obscured by its de^sig^ajion. 
Beyond this, however, entirely to relinquish systematic names, as 
it abstracts from science a powerful help to its easier extenaon, 
must be a very censurable mode of proceeding. 

20. 'JThe Trivial Name depends on the Spedes.-—^y using 
the trivial nomenclature, not only our knowledge of the object, 
but also of the connection in which it stands with others, is ex¬ 
pressed. The trivial name is hence never applied to an order 
or a genus; and upon this circumstance is founded the conve¬ 
nience of employing such names, which on that account can ne¬ 
ver be compounded. Neither trivial nor systematic names ought 
to reach lower than the species, which it does not seem (II. 31.) 
advantageous to divide. 

21. Properties of a Trivial Name. —The first, the essential, 
but also the only property of a trivial name, here to be consi¬ 
dered, requires it therefore to consist of a single word. Of this 
kind are spinel for octahedral corundum; enclose for prismatic 
emerald; rutile for prismato-pyramidal titanium-ore, forming 
very suitable designations. But what are we to think of com¬ 
pound trivial names ? Whoever uses them, imposes on himself, 
without necessity or advantage, a burden which it is the sole in¬ 
tention of a trivial nomenclature to remove. 

22. Compmmd Trivial Names are to he rejected. —A com¬ 
pound trivial name assumes the appearance of a systematic de¬ 
nomination. Whenever, therefore, such a name is not deduced 
from a system, or even npt from that system, in which it is em¬ 
ployed, it can serve for nothing but to embroil those concep¬ 
tions wliich it is the main object of the whole science to unravel. 
It costs labouV to forget the notion that homblcnd, coal-blendi 
axe species of blend ; and when in one genus we meet with sucH 
names as native copper, copper-glass, variegated copper-orf, 
azure copper, copper^een, and so forth, inH^at case, the be;t 
thing wc can do is to veil the mirror, that no botanist or zoo^^ 
gist, fit least, may observe the image traced within. r ^ 

( To he concluded in next Number .) 
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On a S^n^idar luminous property fVcod, ^c. 
^eped in Solutions of Lime and Magnesia. 

About the rmddle of last summer, Mr Cameron of Glas¬ 
gow, (the inventor of the ingenious method 9 f making crucibles, 
described in our last number,) brought me some pieces of wood 
that had been steeped in oxymuriate of lime, the common 
bleaching powder of Mr Tennant, and mentioned to me, that 
he had observed a singular luminous property in the white sub¬ 
stance which remained after burning the wood. In order to 
^ observe this appearance, the end of the piece of wood is held in 
the flame of a candle till it is completely burnt. A sort of 
white substance is left at the end of the wood, and when this 
stlbstance is held in the outer jmrt of the flame of the candle, it 
exhibits a brilliant dazzling light, not much, if at all, inferior to 
that which arises from the deflagration of charcoal by the action 
of galvanism. When bits of wcxxls of diflerent kinds were 
steeped in the oxymuriate of lime, they gave the same results, 
only the harder woods seemed to produce a more satisfactory 
effect than the softer kinds. 


By submitting the ilbole substance to the action of the bbw- 
pipe, I found that the intensity of the light was greatly increased, 
but the white substance was generally driven away by the blast. 

Upon shewing this experiment to Mr Sivright of Megget- 
land, he conjectured that the white residue of tile burnt wood 
consisted of particles of lime in a minute state of division, and 
we found upon trial, that it was soluble in nitric acid. Dr 
Fyfc, to whom I gave a portion of the ashes, found them to be 
pure lime, and also ascertained that wood acquired the same 
wroperty by being steeped in solutions of the salts »f that earth, 
Ir in lime-water. I obtained a similar result by steeping the 
wood in a solution of sulphate of magnesia; but no eflect was 
jij-oduced when it was steeped in a solutiojiof hydrate of barytes, 
^lie calcareous, residue was highly phosphorescent, when throtyn 
uj^n a hot iron, but the magnesian residue exhibited no^3^'rap- 
toms of^phosphorescence. * 

• The sight of these experiments naturally suggests the idea, 
* which occurred akso to Mr (’ameroii, that j-uch a biilluint light, 
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capable of being developed by the heat of the flame of a candl^,' 
might have some useful application. ' In order to obtain s^e 
infbnnation on this point, I prepared three or four pkces of 
wood terminated with the white masses of absorbed lime, and 
placed these masses so as to remain near the circumference ^f 
the flame of a candle. In this situation they yielded the bril¬ 
liant light already described, and lasted, without any apparent 
diminution, for more than two hours. I next prepared a very thin 
slice of chalk, and having held it in the flame of the candle, 1 
found that it did not give the same brilliant light as the ab¬ 
sorbed lime. Upon exposing it, however, to the heat of the 
blowpipe, it emitted the same white and dazzling light which 
has already been described. 

In order to observe if the minute particles of the lime and the 
magnetia would remain in the pores of Tabaaheer, and give KfSC 
their light when laid upon a hot iron, I took two pieces of Ta- 
basheer, and having discharged their natural phosphorescence, 
by exposing them to a high degree of heat, I placed one of them 
in lime-water, and the other in a solution of sulphate of mag¬ 
nesia. When the pieces of Tabasheer were dry, I then put 
them upon a hot iron, and found that the piece which had been 
placed in the lime-water was considerably phosphorescent, while 
that which was immersed in the magnesian solution discharged 
no light at all. 

As this light seems to be developed by degrees of heat in¬ 
versely proportional to the minute state of division in which 
the particles of lime are combined ; it is highly probable, that 
denser kinds of wood, in which the pores are veiy miall, might 
leave, after combustion, a residue in which the lime exists in a 
much more attenuated state than that which I used, and there¬ 
fore the same< intensity of li^t might be evolved at a tempera¬ 
ture still lower than that which exists at the edge of a commori 
flame. If this should turn out to be the case, the light of the 
lime and the magnesbt might be developed at a temperatu^ 
lower than that which discharges the phosphoijescent light 
minerals, and it might have a most extensive and usef^ Ap¬ 
plication, both in the arts and in domestic economy. Even in 
the present state of the fact, the subject deserves farther inves-*.. 
ligation. D. B. 

Eoinsurgh, July 29- 18^. 
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JVbT.*VIII .•^AccovM of the Sepulchral Caverns ^gypl- 

With a Plate. By Colonel Sthaton, C. B., 6th Dra- 

g(xms. Communicated by the Author. 

'^Fhe Lybian chain of rocky mountains borders the western 
side of the Nile, and the Djibel Mokattem, the eastern ade, 
sometimes approaching close to the river, at other times reced¬ 
ing to a distance of several miles. 

At Thebes, tlic cultivated plain is very extensive on the 
eastern, while it is more limited on the western bank, and, on 
both, the country is extremely fertile; the» dourra, or large 
millet (Holcus Durra,) attaining the height of six feet ♦. 

On the western side, the rock is excavated into sepulchral 
idcverns, forming tlie Necrojwlis of ancient Thebes, and now 
very generally occupied as dwellings by the pcjpulation of the 
village of El Gournou. Some of these catacombs have a co¬ 
vered entrance, or vestibule, cut out of tlie rock, leading to a 
gallery, with mummy-pits on both sides, and at the extremity. 
In others there is no porch, but a descent, either perpendicular, 
on an inclined plane, or by steps in the rock, to a painted cham¬ 
ber, containing sometimes a few mummies, the greater part 
being deposited in pits, which are more sunk than the chamber. 
In the descending passage, as well as in the chamber, the sides 
and ceiling are polished as highly as wrought marble: The stone 
thus polished is remarkably white, and frequently is covered 
with a stucco quite as 6ne as plaster of Paris, of the most 
dazzling whiteness, and often, but not always, highly varnished. 
On the sides or walls thus prepared, are represented the feats of 
a hero, scenes drawn from the agriculture, manufactures, com¬ 
merce, sports and amusements of the ancient Egyptians; or, 
^ we find representations illustrating their progress, in those re¬ 
mote periods, in the arts, the sciences, and in the luxuries, re¬ 
finements, and elegancies of life, or depicting a wide range in 
mythology, from which the Greeks and‘Romans have borrowed 
l^gely. Th^ pictured representations are intaglios, o^elieVos, 
or panted on the surface: the colours are, from the almost 
^ complete exclusion of the atmospheric air, in many sepulchres, 

• It is the staple of the country: the bread i!> mede from it. , 
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as vivid as if recently ljud on ; in all the tincts most subject to 
fade, are, from the aridity of the climate, clearly discernible. 
The ceilings are not unusually pmnted in small squaresf* somc^ 
what like the painted dooring-cloth used in halls and lobbies. 

The mummy-j9i^5 are generally roundish in shape, with the 
sides and ceiling rcaigh. The mummies are enveloped in nu¬ 
merous folds of a sort of linen stuff, impregnated with gummy 
and resinous matter; the most common sori. have no other 
covering: a second class has a covering of cement oi stucco 
upon canvas, made to adjust itself to the body, and painted 
with figures and hieroglyphics,—a human facv ^ (.'obably t’ it 
of the deceased,*is frequently painted or case: A third, 
class of mummies, thus doubly enveloped, arc laid in a wooden 
case, sometimes thin, at other times of very consi' 'Table thick¬ 
ness, and more or less ornamented with puntinj^ . The upper pSTft 
of the case is fun 'shed with ^vooden pegs, and the .nder with 
holes to receive them; while some are fu .her secured by cross 
pegs. The wood is g 2 nerally in uerfect preservation, and I believe 
invariably of sycan 'jre i pieces o^ date-^ree are found in the 
caverns, but on handling thcin. they crumble to dust. The 
mummy caoes arc al » fou» ,1 immersed in bituminous matter, so 
adhesive, that in ’’^m* 'ing them, the bottom part remained in 
the prepara on *. 

All the mum nics weie la.d h izontally ; though Dr Shaw, 

I think, says th jy 'ver j pl.iccd perpendicularly. The horizon¬ 
tal position i.. further confirmed by the pictured representations 
of mummies in the sepulchres. The male mummies had general¬ 
ly the hands placed over the middle ; the female across the chest. 

The entrance to the newly' discovered caverns, was found 
barricadoed. by a wall, and covered up with heaps of stones. 
Barriers of stones or of the rock are also found in the galleries, 
and the passage intersected with a deep cavity. 

The sepulchres in the valley of fiiban el Moluk (called the 
Tombs of the Kings)^ at the distance of. seven or eight miles 
from the western bank of the Nile, are much more extensi^, 
and infinitely more magnificent. Many of them containj^*&- 
cophagus of granite, and one has a sarcophagus of alabaster. 

“ ■ . . -■ ' ' — ' ■— ■ ■ 

• A very perfect mummy from Thebes, was presented to the University Mu¬ 
seum of Edinburgh by Colonel Straton.—E d. 
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la the cavem where the dancing girls are painted on the walls, 
the first figure, on entering, is a male harper sitting, as is still 
the practice in these countries, with his legs across: his head is 
shaved; ‘laid the liarp has nine strings. Then follows the 
group of dancing girls, represented in Plate X. The upper 
part of the dress is red, and resembles hair; the lower part 
is white and transparent, without any folds. *On a pannel 
above, in the same room, there is a row of five females seat¬ 
ed, some on camp stools, others on chairs with four. legs. Each 
of these females holds a lotus flower in the right hand, turned 
towards the nose, and the left hand rests on the knee. In the 
pannel under the dancers, is anotlrer row ()f‘ seated females; the 
Hair is matted, thickened, and made wig-like, with grease or oil, 
exactly as the Nubians of the present day wear the hair 

On the adjoining wall is a seated female, having on her knee 
a youn^ b»)y, his face turned towards her, holding the crook in 
his right hand, and the sacred Tor in his left, with a figure of 
the Scarabseus suspended from his neck, like the Bulla worn by 
the Roman youth of distinction. From the attributes, it is 
prolwbly meant to represent Isis and Orus. 

On another wall are two harpers cross legged. One of the 
harps has seven, and the other fourteen strings. 

The Alme, or dancing-girls of the present day, make use of 
the same instruments that are represented in Plate X. witli the 
exception of the harp, which is unknown to the present inhabi¬ 
tants of Egypt. Arauuimy-pit adjoins the chambers, containing 
several mummies in a tolerable state of preservation, but none 
of them were in cases. They were all in linen, which was wrapped 
round in vast quantities; this linen had « border and fringe, and 
was, as well as the thread, in perfect preservation. I had been 
assured that rolls of papyrus were often found under the armpits, 
or between the thighs of the mummy, but here I kxiked for it in 
vain. I bought some rolls from peasants, who asserted that they 
found it thus placed. Some sandals were alsK* brought to us, found 
, in a sepulchre; one pair was very perfect, the upper part green, 
and the toe tu^ed up, like the present Turkish slipper. The 

* 1 hwii^Seen told, that the oil used for thickening the hair is obtained from 
of the seaamutn, (Sesamum Indicum,) which abounds; it serves to 
protect the head from the suit. 
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sole consisted of three distinct layers of whitish tough leather, 
resembling chamois. The sewing and stitching was ver,v neatly 
executed: whitish thotigs, nicely plaited, were* attach^ to the 
scde. The figures in the sepulchres and temples wk, however, 
generally barefooted, and I observe only one instance, where I 
have noted them as having sandals on the feet. 

In another sepulchre, 22 yards long by 21, is represented a 
figure, probably a Deity, with a very high cap, holding a rod 
(the hasta pura of the Romans,) in both hands: a female 
figure presents to him a leg of the gazdle *. The cap is yel¬ 
low, the dress white, with a yellow scarf over the shoulder, and 
bracelets and armlets of gold*. The female weais a white dress, 
the under part of thin transparent stufT, like muslin or gauze; 
the skin, always painted reddish, appears through it. Her 
eyes are black, rendered larger to appearance, and elongated 
at the corners, by means of black paint. At present, the' fe¬ 
males of this country, and even sometimes men, dye the 
eyebrows with galena or lead-glance, called in the Levant Al- 
quifoux; it is reduced to a fine powder, and mixed up with 
the fuliginous vapour of a lamp. The eye-brows and eye¬ 
lids are painted, and the lashes are blackened, with a reed 
or quill, which is passed lightly between the eye-lids. The 
angles of the eye are also tinged, and prolonged, which makes 
it appear larger and more oblong. The ancient Egyptian 
ladies in many instances, and the men, in one, (at Ipsambul,) 
are represented as having resorted to the same arts of the toil¬ 
ette. Juvenal satirizes the Roman ladies for this coquetry: 

Ilia supercilium, madida fuligine tactum, 

“ Obliqua producit acu, pin^tque, trementes 
“ Attollens oculos." Juv. Sat. ii. 1. 93. 

In these sepulchral caverns, are frequently found small 
brooms, of the stuff of which we make mats; small figures of 
the human body, sometimes with the human head, at other 
times with the head of a cat, dog, scarab.£us, &c. &c. These 
caverns ha,ve been selected fdS* description, not on account of* 
their extefit or interest, but solely from their v "*♦ having been 
known to former travellers. 

• Presentations of ])arts of aninnilK, birds, bread, flowTrs, libations, &c. 


are verv eoniinon. 
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Art. XlX.— On the Vakam, called by the Ja^aiMSt Coosima, 
an&^ittboled m the neighbourJuxxl of Cape Sangar, mi 
the' Archipelago of Japan. By Dr Tilesius, Rusoan 
Counsellor of State, and Member of the Imperial Academy 
of Sciences of Petcrsburgh, of the Wernerian Natural His¬ 
tory Society, &c. &c. &c. Communicated by the Author. 


The smallest volcanic rock, in a sea of islands, can only be 
regarded as the peak or summit of the mountmn, projecting but 
a short way alwve the surface of ‘the water. The first voyage 
of the Russians round the globe, in the years 180S—6, under 
the command of the honourable and learned Captain Krusen- 
stem, by whom I was appointed to the situation of natural his¬ 
torian, gave me an opportunity of making a near survey of a 
small Volcano of this kind, and of sketching it on four rides. 
After our departure from Japan, in die month of May 1805, 
when we had passed Matrnai and Cape Sangar, and were direct¬ 
ing our course towards the Kurile Islands, and Kamskatka, 
we fell in with the two small volcanic islands Oofsima a*nd Coo- 


Sima. Krusenstern himself, in the second part of the account 
of his expedition, pages 30, 33, and 84, has described this voy¬ 
age with all its details, and takes this opportunity of represent¬ 
ing both these islands, and their nearest-lying promontories. 
Cape Sinecko, Cape Sangar, and Cape Nc^schda, the town 
Matsmai, Cape Greig, and the Peak Tilesius, —whence it is 
already known.that all the rocks of this archipelago are more or 
less of a volcanic naturk In the chart af the Strait of Sangar, 
(from the same atlas) Krusenstern has represented these two 
volcanoes, which are still continually smoking, as lying between 
139“ and 140" longitude, opposite to Cape Sangar, or between 
this and Cape Greig, along with which they form a triangle. 
There is a view from them of Cape Gamaley, and of Peak Ti¬ 
lesius. They are di4wn on the great scdle in Tab. 68., or in 
the chart of the west coast of Jesso in the atlas of Krusenstern.* 
Prom this pwjt!* there is a view of Okosir and Cape Sinecko, 
of Cajjj^-^jra^ley, and the peak Tilesius. The islands lie 

in. xo. 6. OCTOBER 1820. a a 



350 Dr Tilesius on the Volcaaio qfCoosima. ^ 

directly in Uie siglit of the Japanese town Matza or Matzmai. 

I have also ^ven a sketch of the sea views the neighbouring 
coasts. It is necessary to have examined these views an*^ charts* 
and to have read Erusenstem's account of the neighbouring 
promontories, in order to have a comprehensive and distinct idea 
of the whole of this volcanic archipelago. 

A person who has seen the great volcanoes of islands, which 
rise to a vast .height above die sea, as, for instance, the Peak of 
Taide, in the island of Teneriffe, and the volcanoes of Earns- 
katka, namely, Opals' Eaia Sopka, Wilnitschinskaia Sopka, 
Tschupanmos' Eaia, and Awatschinskaia Sopka^^ but especially 
Straelesohnajo, Eronotzkaia, and Goraeta Sopka, in which the., 
process of the formation and raising of a volcano is not so obvi¬ 
ous, although, from its colossal height, the mountain itself can¬ 
not be overlooked Such a person is astonished at the sight* of 
a volcano so small, that, with one glance, he can have a com-~ 
jdete view of it, while its summit, in utter nakedness, rises from 
the sea,—-and the cause of its formation, elevation, and erup¬ 
tion, is also made perfeedy obvious, namely, the action of the 
water which surrounds on all sides the higher part of the rock, 
and passing thenoe into the interior laboratory of the mountain, 
asasts in kindling die combustible matters contmned in it. 

One of these small islands, Coosima, whose point only pro¬ 
jects above the surface of the sea, and which forms, perhaps, the 
most diminutive volcano in the world, is a peak or pointed 
(Sj^tzberg) which smokes incessandy. It was measured on 
the 4th of May 1805 by our astronomer Dr Homer, and was 
found to rise only to the height of 150 fathoms above the level 
of the water. It lies in 41° 21' 30" N. Lat., and 220® 14' 45" 
W. Long., and is naked, and of a dark-blue colour. No herbage 
springs on this lava-rock, whose weather-beaten, dark-red, and 
porous skirts, lying like terraces in the shape of steps above 
each other, and springing in the form of an amphitheatre above 
the sea, distinedy pbint out its nature. ^Phe other island, Oo- 
' ama, not tar from Coosima, probably one of its summits, is 
larger, lies more to the west, and is in 41° ' 3^" Lat. and 

220° 14' W. Long. It is in all respects like the formei Ir^and, and 
the view through the telescope discovered the same cqmpdsition 
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its rocks, the same colours, and the san^ barrenness. W® 
sailed between tliese two islands, which are at the distance of 
Jbut sij^ngUsh miles from each other. The depUi of the sale 
course^m^-sailing was unfathomable, since, from caution, ,wc k^t 
sounduig during the whole of the passage> but we could find no 
bottom in tlie channel with 100 fathoms of line. It was only, 
therefore, the summits of the volcano which we ^w. Hence there 
is here also an unusually strong current; and just as we were 
sailing through the channel, changeful calms took place, so that 
we committed ourselves to die current, and our ship, the Na- 
deschda, sailed thrice around the small volcano Coosima, so 
near to it, that I could sketch it at my leisure from four sides 
during this circumnavigation, and could look from the mast 
downward into the crater, and other apertures of the mountain. 
I could, in the space of half an hour, have ascended to the sum¬ 
mit, (jnd gone round it on all sides, so favourable was the op-’ 
portunity ; but we were afraid of gusts of wind which might 
come, and, on that account, no boat was launclied for me. I 
was often so near the rock, however, that with great ease I 
could have thrown a stone to it from the mast, and could dis¬ 
tinguish, with my naked eye, all the small pieces, rolled masses, 
dross, porous brown dross, and broken materials of its comjio- 
sition. The margin of the crater, and of the other spiracles, was 
all in smoke,—the smoke was light-coloured (silberweiss), and 
here and tliere a blue sulphur flame had penetrated to the sur¬ 
face. One side of the crater, which had fallen in, was filled 
with plates of red puzzolana. The cavity between the separa¬ 
ted rocks was penetrated all over with spiracles, whicli con¬ 
tinued in activity beneath the surfa«!e of the sea. Still more 
distinctly was seen the old lava near the level of the water, 
at the foot of the rock or peak, which rises in the form of 
an amphitheatre, and is, as it were, wrought into a terrace by 
steps and stairs (stuffen und treppen). The margins of the 
beds, and of the^ hardened lava stream, of which these steps 
were formed, discovered wasting or we&thering, from the con¬ 
stant action^f the waves of this deep sea. They were of a 
browmi-t^^-colour, and porous. * 

volcanoes are waste and uninhabited, and so naked, 
that not even a pile of grass grows upon them. Around Ooai- 


A a 
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ma flew, in crowds,„a large grey species of gvll ( moeves ); and* 
in the deep, whales were spoudng from their double ^blow* 
holes long streams of water into the air. MalUhrun (in his,, 
Abridgment f Umveraal Geography, vol. iii. p. 4GG.') says, 
“ The town Matsmm lies on the south and'bf the island, and 
is discovered by a fortress, which cannot be approached from 
the land-side.'' I made a drawing of this town at no considerable 
distance, but I have seen no work of this kind, and the Japanese 
fortresses, in general, are not so frightsome and unapproachable 
as the European. “ The other Japanese military forts," con¬ 
tinues this author, stretch from the west end to the north 
point of the island. In proceeding along the west coast, we 
come to the islands Oosima, Coosima, Onosiri, Rioschiri, (on 
which the Peak of Langle of La Perouse lies), and to Rehuno- 
.rfri." Maltebrun knew the names of these two islands Coosima 
and Oosima, as well from Titsing’s translation of the Jap.aiie^ 
manuscripts respecting Kannemon Zerdki, or a description of 

the land of Jesso, or of the island of Matsmai,—as from the ac- 

# 

count of Krusenstern’s yoyage; but he knew not that these 
islands were volcanic, and, therefore, he says respecting Volcano 
Bay,—a circular b^sin alxiunding in picturesque views,—“ that 
the name and every thing else seems to show that a volcano 
'must exist here, yet have we not the slightest evidence of the 
actual existence of any such rock in this quarter." I have not, 
therefore, been unnecessarily engaged, in showing that not only 
do volcanoes exist in this sea, but that one of the smallest in 
the world may here be found;—a volcano which rears only its 
peak above the level of the waters; and which is especially 
worthy of attention, beciluse the apertures, which take in and 
conduct the water of the sea into the interior chambers of the 
mountain, are placed not far from its summit,—because with 
one glance the whole mass of the volcano can be examined, and 
we can have under our eye the entire process of its kindling and 
explosion. * ^ 

Nowhere in the world is it possible for a person to acquire a 
clearer or more distinct idea of the elevation of ^^jbanocs, than 
ip the course of the voyage from Kamskatka to Japli.-i.'^hrough 
the Kurile islands, where most of the rewks and islands 
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which we pass, are active volcanoes, whose lliboratories may here 
be sein in many different forms. The vast depth of the sea,-^ 
the fh<^unk bases of the mountains, which rear their naked 
points or summits into the atmosphere,—their white hollow 
vents, through which the water of the sea flows,—the ceaseless 
decomposition of pyrites by the sea-watery—the release of the 
combustible air, which is a consequence of this decomposition,— 
and the neighbouring bituminous and other combustible bodies in 
the interior of the mountain which thus become inflamed,—all 
these appearances assist us in forming a satisfactory idea of the 
manner in which volcanoes arq formed, which in this quarter 
may be observed in all stages of their formation and extinction, 
and of whose operation the black and burnt dross of the Kurile 
cliflTs are an obvious testimony. 

•Ffom these circumstances, there frequently happen explo¬ 
sions, gusts of wind, and the deposition of gravel with ashes, by 
which the voyager in these regions is often terrified. From the 
same cause, happen also the earthquakes which in this quarter 
of the world are so often experienced, and also the elevation and 
disappearance of islands,—which last often occurs merely from 
the subsiding of a crater which had projected above the surface 
of the deep, especially when the smoking volcano, in so far as it 
overtopped the waters, was only the bare peak or summit of a 
rock, whose base was at a great depth in the bottom of the 
ocean, as is at present the case with Coosima, of which we have 
been speaking. * 

It is hence, in my opinion, not unlikely, at least not impos- 
»ble, that Coosima may again disappear, when its now smoking 
crater shall again subside. Krusenstern is not the first wh<f has 
marked upon his charts both the islands Coosima and Oosima; 
they are also found in the charts of the discoveAes of the Rus¬ 
sians in the North-eastern Ocean, which the Imperial Institute, 
under the direction of the learned General of Engneers Count 
Von Suchtelen, published with annotations at St Petersburgh 
in the year }802. They are here represented as lying right 
oppositjfr ^^^ihe Strait of Sangar^ which is formed by Cape^San- 
gar vrfief Cape Nadeschda. On the N.NW. of Jesso or Mtitr 
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mai, Uiere is a prombntory, which, in the enlarged chart of tlic 
Russian discoveries, bears the name of Sinecko. Fronl this 
jHOHiontory, which lies in 4P OS' StK' N. lat. and 30" 

W. long, there stretches a long chain of rocks right into the 
Sea. It is likely that these rocks have a connecticai below wa¬ 
ter with a small island, which lies in the same direction with this 
chaiii (rf rodks from Cape Sinecko. The direction of the coast 
from Cape Ns^schda to Cape Sinecko is N-W., and the dis- 
thhce betw"on these two promontories is eiglitcen miles. Be- 
t'#een these, in an extensive and very exposed bay, lies the town 
Matza or Matsumai, which name the Japanese have also ^ven 
to the whole island of Jesso. Although this town is of very 
moderate size, it is, however, tKe residence of the Japanese go¬ 
vernor, and the only town upon the island. It is closely built of 
small houses, upon a high shore, after the Japanese fashion 
coast appears to divide itself on the right side, and to afford room 
to the embouchure of a river. Near the coast lay many Japanesc 
ships at aijchor, and more of them were lying in the docks. Many 
ships without the bay were employed in whale catching, in fish¬ 
ing, and in traffic. They always held their course along and 
very near to the coast. The want of a good harbour must, 
however, be a great hinderance to trade. The town Matza or 
Matzmm lies in 41“ 32' Lat. and 219° 56 W. Long. As the south 
coast of Jesso or Matmai lies so near the north coast of Japan, 
in so considerable a depth of water, Krusenstern believes, with 
some plausibility, that the two islands were formerly but one, 
and had been separated from each otlier by on earthquake; as 
it is understood that formerly in Europe there was much more 
connection between the different parts of this quarter of the 
globe; and that England was separated from France, Gibraltar 
from Africa, and Sicily from the continental land of Italy, only 
by earthquakes and volcanic explosions. But the separation of 
JesTO or'of the island Maimtu from Japan, is still more evident. 
From the number of still smoking oir of Iktely extinguished 
volcanoes in this re^on; 2d, From the small bj^adth of the 
chcmnel which separates Japan from Jesso; 3d, Frwfe^^ steep- 
neks of the banks on both sides, and the number and ednditipn 
of the rocks: 4^4, From the agreement between the colour and 
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' mass of the stones, which seem as it were to have been torn from 
one another, and from the similar direction of the equally ele- 

‘vated»««nhains of rocks on both sides, which are separated only 
by this channel. 

Krusenstern supposes, that this separation of Japmi from 
Jesso, of which the probability deserves |o be/arther proved, 
by a careful examination of both sides of the coast, during some 
future voyage of European navigators through the Straits of 
Sangar, will be established and brought to the evidence of cer¬ 
tainty. He even believes that this separation has taken place 
simply from the neighbourhood of the high Peak of Tilesius, 
and from its* explosions. But the present construction of the 
rocky coast on both sides, with its conical-shaped summits, and 
pillar-shaped walls, which here and there are broken by fallen 
and shattered beds and layers of basalt-shaped materials, betrays 
so niany traces of violent separation in the mass itself, and af¬ 
fords such distinct characters of a volcanic rock, that the cause 
of the separation may easily be found in tlie stone itself, and 
need not be sought for in the neighbouring volcanoes. When 
a person has seen the volcanoes of Kamskatka; those of Japan 
and the Kurile islands; those of the Marquesas or Mendoza 
islands, especially Nuckahuva; those of the islands of Teneriffe 
and St Helena,—-with their volcanic construction, as we have 
seen them,—it is not difficult to recognise the volcanic construc¬ 
tion of a group of rocks, even at some distance, and by the help 
of the telescope, and to become satisfied as to the general charac¬ 
ter of volcanoes which are without craters, or whose craters have 
fallen in, or which have become extinct. We must proceed, 
however, to a further consideration ot the geographical position 
of the two volcanic islands Coosima and Oorima. The direc¬ 
tion of both these islands is N.W. and S.E., and the channd 
between them is twenty miles in breadth. The western entrance 
into the Strait of Sangar cannot be missed, even when stormy 
weather might prevent our observation of the latitude. From 
the south, tlje first landmark that appears is tlie Peak Tilesius, 
which ri«c/*white above all the^surrounding rocks, and which is 
distincciy pointed out by its height, and by its everlasting ^qws. 

Greig, from which the direction of the coast to Cape San- 
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gar is N.B. by N. nbie miles, cannot be mistaken from its form 
and colour, which have been exactly given in our sea-vieivs of 
the Krusenstera Atlas. But from the north, the islan^Coo- ' 
auna and Oo^a themselves are the most direct landmarks in 
the Strait of Sangar; Peak Tilesius and Cape Greig are here 
observable at the^ samp time. Coosima lies directly over against 
the Strait of Sangar, and from this quarter the stream acquires 
additional strength, the nearer we approach' the Strait. The 
south-west coast of Jesso, the town Matsumai, and Cape Na- 
deschda, cannot be mistaken, from the direction of the Krusen- 
stern charts and the annexed sea-views. 


Langsdorf, in his book respecting our navigation of the 
globe, mentions this rock as a land-mark, following no doubt 
the guidance of Krusenstern. As he also takes the assistance 
of Klaproth for a knowledge of the Chinese and Japanese 
dialects and geography, and Adelung as his master in literature 
smd belles lettres; so we find here some etymological explana¬ 
tions respecting the names OosimUy Coosima^ Matmai, Oosi- 
ma^ the name of the most westerly island, signifies in Japanese 
“ the greater Coosima, the name of the other, signifies “ the 
smaller island.”—“ Matzumai^ says Klaproth, following pro¬ 
bably the explanation of some Chinese writings, “ is the name 
of the chief town of the whole island, and signifies the town 
of pines,” (we, however, saw no pines.) But the island is not 
called Matmai by any nation. In Japanese it is called Jesso i 
and in the Chinese dialect Chiazy, which means Crabs. Chia 
are small sea-crabs, which, in German, are called garneUn; in 
Spanish, lamarones; and in English, shrimps. “ Before the har¬ 
bour of Matzumai lies the'small island BesaiUfC' (this must be 
a very small island, for we did not see it), “ which is reckoned 
sacred by the Japanese, and upon which they have built a 
temple. South-east from the town lies the most southern 
promontory of the island called Sirra Kammisako, and west 


from this, are two calm ^harbours tor small \e.ssels. Still far¬ 
ther to the east we meet with the harbour ChaJeokade, which is 
well known from the history of Galoronitis's imprisonment a- 
mong the Japanese, beside which some Japanese colonies lie; 


and not far from them, but more in the interior of the country, 


is the dwelling of the Kurile interpreter. On the whole south- 
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west of the island there is abundance of sea-tangle {sea4ang, 
Fucik), which the Japanese call combu, and which they use for 
" food.” 

k 

Should this small contribution towards a more intimate ac¬ 
quaintance with the volcanoes in the Archipelago of Japan, 
obtain the approbation of geographers, I* shall add some other 
sea views from Volcano Bay. I have considered the present to 
be especially worthy of being communicated, because, 1st, This 
volcano is probably the smallest in the world; 2d, Because it 
seldom happens that European sailors are permitted, by calms, 
to take advantage of the stream which flows round this rock ; 
3d, Because* it is equally rare that any person can sail round 
the island, and so near to it, that all the objects on it can be 
distinctly discerned, and that it can be described and drawn 
from all sides ; 4th, Because its small size presents it to us as a 
volcano in embryo^ and secures to us so clear and complete a 
view of it, that we arc in a situation to examine the construe- 
tion and entire composition of the island; to lcK>k at its spira- 
culee and cavities, which are opened to the entrance of the wa-> 
ter, and thus to explain the elevation and formation of the vol¬ 
cano ; and, 5th, Because the volcanoes of the Japmiese Archie 
pelago are not yet generally known, since Maltebrun, whom 
Ifrusenstem’s illustrations of this part of Japan might have 
better instructed, mentions only the volcanoes of Fico and Fi- 
cando. 


Explanation of Plate XI. 

Fig. 1. This is a view of the rock Coosima, or the nearer is¬ 
land, seen at the distance of half a league from our ship, 
after its position, N. W, 70 by the needle, had been 
marked, on the 4th May 1805, at 10 o>lock A- M. It 
is here seen divided at the top. In the cavity between the 
parts we observed volcanic ashes; and, farther down, spi- 
racula?, ani all the marks of lav^ having flowed. 

Fig. S. In this plate we have a nearer view of the rock, and 
See it univided, or from the smaller size; it lies now 
more directly over against Matmai, W. 4“.27'. It was 
sketched on the 4th May, at 10'' IS™ A. M. 
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Fig. 8. In this view, the before-mentioned division of the 
summit again appears a little from one side. Wedierc 
see also a fallen crater with white smoking margir^ out 
of which blue sulphur ilames ascend, filled in the middle 
with volcanic ashes; and near to, and below which, ap¬ 
pear pointed basalt-shaped masses, and conical-shaped 
peaks, which appear as \f formed by the neighbourhood 
or action of the sea-water. The rock lies here, accord- 
ing to the before-taken observation, S. W. 50°. From 
this side the greatest number of spiraculae, and the deep¬ 
est cavities tlirough which, the sea-water can force itself, 
are viable. Here also arc seen the brown-red porous and 
wave-shaped margins of the layers and beds of dark co¬ 
loured lava, lying upon one another, which seem to have 
been deposited in the shape of steps, and must have 
found their place at different times. This view was taken 
on the same day, at 10^ ST™ A. M., when the objects 
were seen with peculiar distinctness. 

Fig. 4. In this view, the associated summits of the moun¬ 
tain appear. The rock is seen in its greatest latitude; 
accor^ng to the needle it lies S. W. 50° to 60°. First 
and nearest appear the two points of the mountain, which 
we saAv in Fig. 1.; then comes the crater, which we saw 
sidewise in Fig. 3., and below it, and very near to 
it, the conical summits of the basalt-shaped masses, which 
apparently' had been formed by the motion or approach 
of the lava, while in a liquid state, to the water of the 
sea, and of which ^ere was a side view in Fig. S., 
but whicli, from this view, appear to be the ruins of a 
fallen crater. We also discover in'this view, by means 
of the wave-formed, brown-red, and weather-beaten mar- 
^ns of the naked layers of lava, the former periodical 
flowings of the lava, which lies in masses, like layers, up¬ 
on one another, ar-d seems to represent Steps and stairs. 

■ This view of the mountain, according to which it lies in 
S. W. 50°, 60°, was taken an hour later, namely- on the 
' 4th May at 11^ 7“ A. M. 
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*Art. XX .—On the Volcanoes of Auvergne. By Chari.es 

Daubenv, M. D. M. G. S. In a Letter to Professor Ja- 

MESON. 

Dear Sir, 

In a late number of the Edinburgh Philosophical Journal, 
you expressed a wish that I would present to your readers some 
account of a Tour which I undertook last summer through cer¬ 
tain districts in France, generally known by the name of Volca¬ 
nic. Under ordinary circumstances, I might have felt much 
reluctance in coming before tlie public on such slender grounds, 
or in appearing to attach importance to observations which were 
necessarily of a desultory description; but, in the present in- 
suTice, the absence of any printed account in our language, of a 
country which certainly yields to none in geological interest, 
and is constantly appealed to in all discussions which have refe¬ 
rence to the supposed origin of rocks of the Trap Family, en¬ 
courages me to comply with a request so flattering to my vani¬ 
ty, by offering an account of the Volcanic Rocks of Auvergne, 
which may be of some little assistance to future investigators, 
and which, if it does not satisfy curiosity, may at least contri¬ 
bute to excite it. 

In stating, however, that no account of this country has ap¬ 
peared in the English language, I ought not t« have forgotten 
“ The Comparison of the Volcanic Rocks in France with tliose 
of a similar nature found in Scotlandj”” for which the readers of 
this Journal are indebted to your pupil Dr Boue of Paris ; a 
gentleman from whom I received myself much useful informa¬ 
tion, relative to the objects of the tour previous to my visit in 
Auvergne. As, however, the analogies he points out between 
the two classes of j'oeks cannot be fully understood by those 
who are strangersHo either of the objects compared, I have de¬ 
rived fi^ tho perusal of his memoir, an additional motive for 
offering such a description of these rocks as may serve to Jup- 
ply this deficiency, and bettef enable your readers to deteri^c 
in what degree the ajipearanccs tlv:rc presented contribute to 
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settle our belief as to the long-a^tated question of the igneous 
or aqueous origin of trap-rocks in general. ® 

These being the objects of my journey, you will not expect^ 
from me any attempt to lay down in a map the boundaries of 
the strata, or to determine with precision their geological rela¬ 
tions. • ‘ 

Such an employment, indeed, seems to belong at all times 
rather to the native of the province, or at least of the country, 
who has frequent opportunities of rcjjeating his observations at 
successive periods, than to the foreigner, who, with all the dis¬ 
advantages of defective informaticai, and want of familiarity with 
the language and manners of the people, devotes a few w'eeks to 
the examination of an extensive district. In the present instance, 
however, a Geological Survey of“ Auvergne (had it been prac¬ 
ticable) was foreign to the object of my visit, which had chiefly 
in view the ascertaining whether there was such an analogy-br- 
tween the rocks of Auvergne and those in Scotland and the 
north of Ireland, which we usually find compared to them, as 
would oblifire us to extend to the latter die same inferences 
which seem adopted by almost universal consent with regal'd to 
the former country. 

I shall, therefore, begin by assuming, that the rocks which in 
Auvergne are found to occupy so large a surface, are the re¬ 
lics of volcanoes, and that there is among them such a distinc¬ 
tion of character as leads us necessarily to infer tliat they are of 
very different dlites, and may be distinguished by the names of 
Ancient and Modem. 

If there be any of youi; readers that object to this division, as 
founded upon theoretical considerations, it may be replied, that 
there is that marked difference in character between the rocks 
which we refer'to the one or other of these classes, as perfectly 
warrants our placing them under different heads; and there¬ 
fore, that such as do not agree in their interpretation of the facts, 
may still follow us in the order in which we arrange them. 

Mow, the volcanic rocks which we have chosen to distinguish 
as i bove, are known by this important circumstance: The ancient 
lij^^ rocks of Neptunian origin in general, are cut through 
by the valleys which now exist; whilst the modem follow exact¬ 
ly the inequalities of the ground, so as to afford the most con- 
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viricing proof, that the strata in which they rest have experien^ 
ced no important alteration since the period at which the lava 
^was ejected. 

Nor are tlie two classes of rocks less distinguished in theii* 
external characters than in their position. The modem, or, more 
correctly speaking, the post-diluvian lavas, are more cellular, 
have a harsher feel, and mcwe of a semi-vitreous aspect; their 
surface presenting a series of minute elevations and depressions, 
and the scanty jwrtion of soil which covers them adbrding but 
little pasturage, and that generally of the worst description. 

Ill short, when we traverse the streams of lava which have 
flown from tliis order of volcanoes, we imagine ourselves trans¬ 
ported into the neighbourhcwd of Etna or Vesuvius, and ask 
ourselves for the records which must, it should seem, have 
handed down to the present age the memory of cataistrophes, 
the date of which appears so recent. 

'lliese records, nevertheless, are nowhere to he found, and 
the evidence we are in quest of, can only be collected from the 
volume of Nature, which, in this instance, speaks a language sc# 
intelligible; for, with regard to the popular names of certain of 
the mountains and valleys to which .some have referred as indi¬ 
cations of a remote tradition, it seems more probable, that they 
were applied to the places which they designate, in consequence 
(‘f the ideas which their appearances were calculated to sugge^ 
to the minds of their first inhabitants, than from the latter ha¬ 
ving been themselves witnesses of the events w'hich occasioned 
them. 

The high antiquity of the most mcxlern of these volcanoes is 
indeed sufficiently obvious. Had any* of them been in a state of 
activity in the age of Julius Caesar, that general, who encamp¬ 
ed upon the plains of Auvergne,'and laid siegq to its principal 
city could hai’dly have failed to notice them. Had there been 
<?ven any record of their existence in the time of Pliny or Sido- 
nius Apollinaris, J^ie one would scarcely have omitted to make 
mention of it in his Natural History, ndr the other to introducb 
some almsion to it among his descriptions of this his nativ^rot- 
vince ; and yet if my friend Professor Buckland be correcL ih 
attributing the excavation of our valleys to the Mosaic delu^, 

• Gergovia. Vide Casar’s Com. Lib. 7. 
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the modern volcanoes of Auvergne must all have been posterior 
to the latter event. 

Another important characteristic of the modern volcanoes, of ^ 
frequent, though not of universal occufrence, is the existence in 
them of craters. That of the Puy Pariou, near Clermont,’ is as 
pertkit as any of those belonging to volcanoes now in activity ; 
others, though less complete, retain sufficient indications of their 
origin; whilst a third class might perhaps be hardly known as 
such, unless viewed in connection with those contiguous. 

Such are the principal circumstances which mark the first or¬ 
der of volcanoes; the characters of the second we shall defer, un¬ 
til we come to describe the mountains in which thoy are princi¬ 
pally found, proceeding at present to some details respecting 
the rocks in the neighbourhood of Clermont, where the rntnlern 
class of volcanoes are chiefly, though not exclusively found. 

Modern Volcanoes. 

The town of Clermont, the capital of the ci-devant province 
of Auvergne, and of the present department of the Puy de 
Dome, is situated in the plain of Limagne, one of the most fer¬ 
tile I believe in France. The peculiar richness of the soil may 
perhaps be attributed to the character of the substratum, com¬ 
posed of an alternation of calcareous and sandy beds, which arc 
referred to the same formation with those which cover the chalk 
near Paris; and in our own country in the neighbourhood of 
London and thfe Isle of Wight. 

The extensive distribution of these beds in the valleys 
throughout France, migl;t afford an excellent field for the sci¬ 
entific traveller; but it would be foreign to the present purpose 
to enter further into their detail, as we may have something to 
say respecting ‘tliem when speaking of the neighbourhood of 
Aurillac in Cantal, where they likewise o<^ur. These beds arc 
deposited in a granite bason, which constitu^s the hills bound¬ 
ing either side of the plain of Limagne, and rises particularly in 
a striking manner to the north-west of Clermont, where it forms 
thqchain of hUls on tlie road to Limoges, seen so conspicuously 
fijbm the town, and on which repose the volcanic rocks which it 
will be our object to describe. 
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The recent limestone beds already noticed, merely cover the 
granhe in the bottom and on the sides of the valleys, attain¬ 
ting only the comparatively moderate elevation of the hill Ger- 
govia, where they are capped with basalt; but not seen as we 
ascend the loftier mountains to the N. W. of Clermont, where 
the fundaihental granite, wherever it is concealed, is covered by 
a description of rocks of quite a different character. 

These rocks constitute a chain of eminences which rise con¬ 
siderably above the elevated granitic platform? on which they 
rest, and extend at intervals over a space of above eight leagues 
from north to south; from whence the rocks which compose 
them may often be traced a considerable way into the valleys 
contiguous. Above sixty of tJiese eminences might, I believe, 
be enumerated within the boundary marked out; but as their 
number renders selection necessary, we shall simply notice such 
as are most remarkable, beginning with that of Volvic near 
Riora,—the lava of which furnishes a considerable part of the 
building-stone used in that neighbourhood, and, in spite of its 
porous character, is exceedingly durable*. 

The lava which covers the valley of Volvic, extending nearly 
to the town of Riom, may be traced up the sides, and to the 
summit of the Puy de la Nugere to the west of it, whilst not a 
vestige is to be seen at a similar elevation on any of the hills to 
the east. The fact, therefore, of its having descended in a liquid 
form from above the mountain, and that at a period subsequent 
to that of any of the great revolutions which^have changed the 
face of our planet, is demonstrated by the exactness with which 
the stream of lava has accommodated its course to the slope of 
the valley; and that its fluidity vfas owing to heat, is evident 
enough from its porous texture and semi-vitreous aspect; so 
that its connexion with volcanoes now in activity seems suffi¬ 
ciently apparent. 

On the summit of the Puy de Nugere, is a regular bason¬ 
shaped concavi^, broken away on the side, down which the 
lava has taken its course, and notwithstanding the changes which 
time has effected in its form, still retaining sufficient n^ks of 

• Its dark and sombre character adds much to the religious gloom of ^ Ca¬ 
thedral of Clermont. 
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having been once ^:he crater, from whence the lava of Voloic 
was ejected. It is interesting to remark, that the stream in its 
descent appears to have been arrested by a sort of knoll of 
nite, which probably rose considerably above the general levels 
and by the obstacle which it opposed to its progress, caused it 
to divide into two branches, between which this little granitic 
eminence still is seen protruding,—a solitary vestige of the stra¬ 
tum which formerly existed on the surface, but it is now over¬ 
spread with lava. The two branches of the main stream ap¬ 
pear to have become reunited below ; and having descended 
the slope of the hill, to have spread themselves over the valley 
of Volvic, extending over it to within a mile perhaps of the 
town of Riom. 

The only remarkable mineral found among the lava of Vol¬ 
vic is specular iron-ore, or fer oligiste of the French School. 
It occurs in the crevices of the rock, as well as disseminated 
through its porous structure in minute plates of a bright metallic 
lustre. It is met with also in the Puy dc la Vache, the Puy de 
Dome, and among the trachytes of Mount Dor ; and the same 
mineral is a well known product of volcanoes now in activity, 
where it is generally considered to be the effect of sublimation. 
The lava of the Puy de Come, a mountain a few miles to the 
north-west of Clermont, whidi I unluckily omitted to examine, 
is described by M. Mont I^osier, the author of a little Essay on 
the Theory of the Volcanoes <)f Auvergne, is equally interest¬ 
ing with that of ^Volvic. The lava that has flo\vn from this 
hill divides, he says, into two branches^ one of which flows di¬ 
rectly into the bed of the River Sloule, tvhilst the other takes 
the direction of a place calleS Tournelise, reaches tlic village of 
Pont Gibaud, and terminates. Tike the other, by flowing into the 
bed of the same river, about three miles lower down. *A tor¬ 
rent of this description might naturally be expected to effect 
singular changes in the face of the country which it traverses. 

Accordingly wc shall find that it has blocked up a little val¬ 
ley which formerly seems to have had a drainage to the/west, 
on thff^side of Chambois and Massanges, and has converted it 
into assort of swamp, known by the imposing name of Lac dc 
Con^?. Lower down, the same stream of lava has (Kcasloned 
still greater changes. The rivers Sioulc and Menges former- 
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ly ran parallel to each other, in a direction from north to 
south,^ and entered the plain of Pont Gibaud by two defiles, 
separated by the intervention of two hills. But one branch of 
the lava of Come has so obstructed the course of the river 
Menges, that the waters have been directed to the east, where 
they have worked themselves a passage through an argillaceous 
hill; made immense excavations in it, and have thus reached 
the bed of the river Sioule, a league and a half higlier up than 
they would naturally have done. Compelled, however, to flow 
in a direction contrary to the slope of the country, a large por¬ 
tion of the waters constantly stagnates in its channel, and has 
formed a swamp, which goes by the name of the “ Etang de 
Fung.” A portion only of the stream flows by the original 
outlet, which, it seems, was not completely obstructed by the 
torrent of lava. The rest accumulates in the pool of Fung, un¬ 
til the waters have risen to a height sufficient to drain off by 
the channel, communicating with the river Sioule, which they 
have made themselves to the east. 

A somewhat similar circumstance has happened to the Lake 
Aidat, which is obstructed by a stream of lava, that may be 
traced from the Puy de la Vache, a mountain at least a league 
distant. 

In this case, however, a still greater imj>ediment existing to 
the escape of the waters by any other outlet, the obstacle has 
merely had the eff*ect of raising the level of the lake, which 
has at length succeeded in cutting itself channels through the 
para}Tet of lava thrown across it, the projecting portions of 
which a])pear like islands in the midst. 

With reference, however, to the ihore immediate objects of 
my inquiry, I know of none o{‘ the hills in the neighbourhood 
of Clermont which interested me more than the Puy Gra- 
veneirc. This mountain, which lies within two miles of Cler¬ 
mont, seems, as we approach its summit, to consist of an entire 
mass of cinders *, So that we may in some degree comprehend 
the origqi^of the ludicrous opinion ascril>ed to a professor of 
the Academy of Clermont, when the volcanic nature of the 


* In descending it, however, to the west, wc find that thg rock subjacent is 
pranitc, whicli exhibits marks of dislocation. 

voi.. 111. xo. (). orTOin.u u h 
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rocks g£ Auvergne was first asserted and maintained, by an 
appeal to the structure of this particular mountain, who it is 
said accounted for the scoria? found on its surface, by gravely 
remarking that he had heard of iron-founderies having former¬ 
ly been established on the spot. As we follow, however, what 
may be con^dered as the stream of lava derived from this 
mountain, by descending it on the side nearest Clermont, we 
observe the scoriaceous lava before described, associated with a 
basaltic rock ©f the most compact character, and approaching 
to a metallic appearance. It has imbedded fine crystals of augite 
and olivine, and bears in all respects a very strong resemblance 
to the rock of Arthur's Seat, and some other of the Scotch 
basalts. 

If any doubts should arise as to the circumstances of two 
such diflerent substances belonging to the same current, tliey 
will be removed when I remark that both are so intermixed, 
that portions of the scoriaceous are often seen in the midst of 
the compact lava; and masses of the latter surrounded by 
heaps of cinders, or with a cellular rock, which, both in com¬ 
position and external characters, passes by imperceptible gra¬ 
dations into basalt. The association of a substance like this 
with undi.sputed lava, should render us cautious how we pro¬ 
nounce as to the origin of a rock from its external characters. 
If all basalts, to which an igneous origin is ascribed, owed their 
compactness tp the pressime they underwent, how is it that we 
see this very rock connected with a lava remarkable for its po¬ 
rous texture and vitreous appearance ? Or if we suppose pres¬ 
sure to have been in tliis instance applied to the compact va- 
licty, by what singular •’accident could die cellular lava have 
escaped that to which the other was subjected .P 

I mention tjiese facts, rather with a view of inviting inquiry 
than of drawing any conclusion from them; as in the case of 
the basalts and cellular lavas of Mont Dor, of which we shall 
afterwards speak, the position of the rock\ was such, as tend¬ 
ed to confirm us in the idea of the difference in the two instan¬ 
ces having resulted from the degree of pressure, it is possible 
that those who may come after me may, by a more attentive 
examination of the Puy Graveneire, discover the reason for 
this apparent exception, consistently with the received notions 
on the sul^ect. At the same time, I must remark, tliat the 
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Puy Graveneire was not the only instance that occurred to me 
in Auvergne, of a basalt agreeing in character with those ot 
S(»tland being associated with a rock possessing a vesacular struc¬ 
ture, aiid that I have at present in my possession more than one 

r ^men which places this matter beyond dqubt. . 

The Puy Graveneire is also remarkable, inasmuch as, not¬ 
withstanding the strong indications it presents of having been 
ia^a state of ignition at a comparatively recent era.| no trace of 
its crata* ♦^^Sl'be detected, nor has it that abrupt mnd conical 
form so characteristic of volcanic hills, Ix'ing rather a long, 
round-backed eminence, rising abruptly indeed on two of its 
sides, but to the north connected with the chain of the Puy de 
Dome, and to the south gradually sinking into the plain of Cler¬ 
mont. 

(To be concluded in our next.) 


Aet. XXI.— Account of the Discovery of New South Shet- 
landj with observations on its importance in a Geographi¬ 
cal, Commercial, and Political point of view: with two 
Plates *. By Mr J. Miees. Coinmuijjcated by Mr Hono- 
SKIN. 

During my last visit to Santiago, to convey A- and 

Lady C-to Valparaiso, I employe^ ftiy first leisure hours 

in drawing up the following paper. I shall introduce the de¬ 
tail in regular order, previously hinting my opinion that a 
large Southern Continent is about to be discovered. The 
existence of this continent was believed many ages since; the 
ancient, ancf many modern philosophers being fulfy convinced 
that a vast tract of land must he within the limits of tlie 
Antarctic Circle, to which they gave thfigiame of Terra^us- 
tralis* Incognita. M*any were the specuktions of the inge¬ 
nious on this subject, but perl^ps none were /ifore highly 
pictured in imaginative colours than those Maup(3*tuis 
(in his Letter to the King of Prussia)^ who innirtrayed a 
continent far larger than any of those known to us, where 


* See Platen XIJ. and XIII. 
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the inhabitants, animals, vegetables, indeed the natural pro- 
ducdons of every description, differed from all others yel 
known; and also where objects for commercial traffic might be 
found that would exceed all the treasures of the known world. 
Buffon, De Brosses^ Campbell, and many others whose works, 
at this distance from the seats of knowledge, I am unable to^ 
consult, treated the subject in lively colours; some even went 
so far, as ta calculate the superficies of this sup}X)sed conti¬ 
nent at 8 or 10,000,000 square leagues; an of terri¬ 

tory equal to the amount of all the continents and territorial 
possessions yet discovered. These speculations led to expe¬ 
ditions of diligent enterprise; but the attempts of the most 
celebrtited navigators, at the head of whom Captain James 
Cook stands most eminently distinguished for his perseve¬ 
ring and bold efforts to determine the question, entirely fail¬ 
ed ; and all hopes were long since given up of ever being 
able to ascertain the truth of the old favourite notion of a 




Southern Thule, Captain Cook, from many reasons, detml- 
ed particularly in his descripUon of Sandwich Land, which 
he conceives might be part of this supposed large continent, 
says *, “ if any one should have resolution and perseverance 
enough to clear u]^ this point, by proceeding farther to the 
south than 1 have done, I shall not envy him the honour of 
the discovery, but I will be bold to say that the world will not 
be benefited,by it.” 

He was led to form this conclusion from the intensity of the 
everlasting frost; the apparent absolute barrenness of Sandwich 
Land, which lies in latitude 58° south ; the dangerous naviga¬ 
tion, and the abundance of ice islands about it, erroneously 
concluding that all land placed in a similar southern latitude 
must be equally inclement and unapproachable. All hopes of 


<iisc<pery have thcrefi^^ long since been abandoned, and it will 
/ excite no little sur^se to hear that a lai^e tract 6f apparent¬ 


ly habitabli^nd has been ascertained to exist to thx southward 
<f Cape Horn, by the captain of a British merchant brig, 
c trading l)etwA‘n the Rio de la Plata and Chili, who has dis- 


• Cook% Sfcond I'qyng-f, p. 21.1. 
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played a spirit of enterprise that would do honour to a more 
enlightened navigator. 

independent of any national consideration, the result of this 
inquiry will clear up an important question in hydrographical 
and geographical science. 

^^^r William Smith, master of the brig Willimns of Blythe, 
in a voyage from Buenos Ayres to Valparaiso, fancying that 
the passage round Cape Horn might be weathered better by 
^/seaerving a more than usual southerly course,* being on the 
19th of Fi^ruary 1819 in Lat. 62° south, and jLong. 60° W. 
imagined he saw land at the distance of 2 leagues; at that time 
he observed Aiany fields of ice floating about, but so distinctly 
different was the appearance alluded to, that he was convinced 
it .must be land. At this time, encountering hard gales of 
wind, accompanied by flying showers of snow, he thought it 
prudent to haul off to the northward during the night. Next 
day (February 20.) he again stood in for his supposed land; 
at noon his Latitude by observation was 62° 17' S., Long. 
60° 12' W. by an excellent chronometer; the weather was mo¬ 
derate, and the atmosphere clear, when he again made the 
land. So fine was it, that he could not mistake the appearance. 
Fearing the return of blowing weather, he was deterred from 
approaching nearer, and being principal owner of the brig, he 
was unwilling to endanger the validity of his policy of insu¬ 
rance, in ca.se of meeting with any accident in his research. He 
observed, however, to the westward more lan^ which he ap¬ 
proached to the distance of 10 miles; this, as well as the for¬ 
mer, appeared to be an island; both at this time offered the 
appearance of snow only in very fow places: and were al¬ 
most wholly bare, barren and rocky. The air felt pleasant 
and temjfhrate, with a fine clear atmosphere, and .agreeable sun¬ 
shine : he observed great abundance of whales and seals. In 
such a responsible situation with regard to his ship and carg^ 
he contented hims^f with this distant gurvey, and on his ar¬ 
rival at Valparaiso, he related every thing th^ he had seen 
to the English there, who all ridiculed the man for his 
fanciful credulity and his deceptive vision ;'no one, in fact, 
^kve'the least credit to his tale, all endeavouring to persuade 
him that what he had seen was no more than ice-islands. Mr 
Smith was not, however, to be thus easily laughed out of his 
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own observation;. he is a native of Blythe in Northumber¬ 
land, had been brought up in the Greenland whale-fishery; and 
had learned to distinguish land from icebergs; though it must lie 
confessed that the most experienced eye is often deceived by 
the striking similarity. If I mistake not, I informed you thus 
far of the discovery, jn a letter I wrote you soon after my arrij^^^t 
in this country. What I then learned of it was from a young 
man, who took liis passage during this voyage. Mr Smith on 
his return to the River l*late in June following, wag,detcn,Tiiii- 
ed, if possible, to verify what he had seen; he steeled in the 
latitude of G2° 12' S., but when he reached the longitude of 
67° W. he became so beset with loose pack- ice, that he was 
alarmed for the safety of his ship and cargo; in a few hours 
he got clear, and stood off on his course, considering that all 
attempts in his situation, with the very short days and in the 
depth of winter, would be extremely indiscreet 

On his arrival at Monte Video, he was again ridiculed for his 
credulity : his confidence in the observations he had made was 
certainly shaken; but he could never be led entirely to re¬ 
nounce his former conclusions. On this occasion, Mr Smith con¬ 
ducted himself in a manner becoming an Englishman: His atv 
count reached the cars of some American merchants, who endea¬ 
voured to obtain from him the true situation of the land ; they 
offered to charter his ship on a voyage of discovery, and to employ 
it in whaling, making that the apparent object of the enter- 
prizc. Copies, of articles were drawn up. The Americans 
now endeavoured to ascertain from him the longitude and lati¬ 
tude of the land ; but he, to his credit, refused to disclose it to 
any but a British bom subject: he honourably offered to conduct 
the vessel there, and, if no land existed, to receive no freight; 
but that was not the object of the other party: Thus defeated 
in their manoeuvre, the Americans withdrew their contract, and 
‘•^the honest Englishmanj^ermined to run the chance of waiting 
i|iany months for emplpyment of his vessel. At length, having 
obtained freigj^ a second time to Chili, he set off on his voyage, 
and on the Ifitl^of' October last, at C P. M. being then about the 
s^e latitude andi longitude as before, he discovered the same 
lp.nd, bearing S. E. by E. 3 leagues. The weather was hazy: 
he bore up for jt, and approached within 4 miles of it, when he 
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proved it to be an island, or rather a large barren rock, inhabi¬ 
ted only by innumerable penguins; he sotinded, and in 40 fa- 
tfloms found a bottom of fine black sand: he hauled in for the 
same Island, till it bore E. by S.; having sounded when in GO 
^ fathoms, he procured the same bottom of black sand. During 
the nightj he hauled off for security to tl*; northward, but at 
day-light next morning he again stood in for the island; he 
s,could now distinguish it perfectly at the distance o^ 3 leagues; he 
souiMed in 95 fathoms, and brought up fine sand and ooze. At 
8 A. M. the weather being very clear, he could plainly distin¬ 
guish the njainland, bearing S.*S. E., the island being distant 
from it about 3 leagues. The mainland presented itself 'as a 
cape, to which the coast tended in a N. E. direction, having pe¬ 
culiar marks, of which he took rough sketches; he stood in, and 
ran along the land as far as the point, to wliich he gave tlie name 
of North Foreland, A, PI. XII. Fig. 2. .obtaining all the way re¬ 
gular soundings of sand and gravel, lessening gradually from 35 to 
20 fathoms; the bottom was good and regular. He now haul¬ 
ed in for the cape, and proceeded, within 3 leagues, more easter¬ 
ly ; the island now bearing N. W., distance 7 leagues, and ob- 
ficawing the appearance of a good harbour, he sent a boat’s <;rew 
and his first mate on shore, where they planted a board with 
the Union-jack, and an appropriate inscription, with three 
cheers, taking possession in the name of the King of Great Bri¬ 
tain. To the mainland was given at first the name of New 
South Britain; but as that title, it nKis suggest^!, might lead to 
confusion with other places, Mr Smith dianged its name to Nav 
South Shetland^ on account of its lying in about the same lati¬ 
tude as the Shetland Islands, The coast here was barren and 
rocky, a«ad from the description I could obtain from the mate, 
I should suspect it to be chlorite-slate or schistose hornblende. 
The land was high, disposed in strata, offering projecting knots, 
dipping westerly, the highest points^bwng covered with snoi^ 
particularly the peak of a very lofty hilPmarked E. in the chan, 
remarkable for a large black spot mid-way up tfle snowy height. 
At the place of landing the spot was barren, |^ing stony, not of 
jr?*'*Kled pebbles, but of bluish-grey slaty pieces, varying in stee 
from very large to very small. The harbour appeared to pro¬ 
ceed inland as far as the eye could reach; and to afford 
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a good anchorage.' This place, I. in the chart, he called Shireffs 
Cove, in honour of the Commanding Officer in the Pacific.* The 
day drawing to a close, the boat pushed off, the master, wi«h 
the most prudent views, hauling off the shore with his ship. 
The harbour appeared to abound with the real spermaceti whale, 
Physeter macrocejjlislus, which he says exists there in greater 
abundance than he imagines has ever been elsewhere known; 
that it was th^* real spermaceti whale he is certain, having him¬ 
self been brought up in the whale-fishery. Seals and sea-4»itibr.s 
abounded, as lUso an animal differing ironi the sea-otter, which 
I imagine may prove to be a variety of the omithorynchus. He 
continued to haul oft' during the night to the northward, to such a 
distance that he could just keep the cape in sight to the southward. 
Next morning at day-break, he could perceive the land marked 
F in the chart, trend in a S. E. direction. At 11 A. M. the 
Foreland bore S. E. by E. 5 leagues distant. Keeping his course 
to southward and westward, still preserving the mainland in 
view, the .sevei'al other islands called Nelson’s Isles, H, all ap- 
j)eared to be distant from it about 3 leagues. The islands were 
all alike barren and rocky. To one of the largest, marked G 
in the chart, he gave the name of Lloyd’s Island ; the main¬ 
land, however, was very considerably higher. The wind chan¬ 
ging to the eastward, attended with thick squalls of snow, he 
thouglit it prudent (alway.5 having the safety of his cargo as his 
primary consideration) to haul oft*. The weather moderating, he 
made the point* of land wluch he called Cape Williams, C ; at 
that time the atmosphere was (juite clear, and with a telescope 
he could most distinctly j:)erceive trees, which bore the resem¬ 
blance of Norway pine, and wdiich seemed to grow to a toler¬ 
able height: Indeed, he describes the whole appeja'ance of 
the land, the structure and shape of the hills, the quantity of 
snow, the ap{)carance and quantity of ice about the coast, as 
Vnng more like the Nopwfgian coast than any land he ever saw. 
Kis course hence was 6. W,, but the weather becoming thick 
and squally, H^wgan to abandon all thought.s of exploring the 
coast farther. had now clearly ascertaineil the existence 

and situation of the land lor the length of 150 miles in a W. ^ 
direction so satisfactorily, as to remove the doubts of the most 
sceptical; and considering that no ciuiosity could justil’y his 
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farther delay, consistently witli his duty as master of the brig, he 
shapefl his course westerly on his voyage. 

•The weather at daybreak next day l)ecoming more settled, he 
was surprised at descrying another headland, B, far higher than 
any yet seen bearing E. N. E. distance 10 leagues. This point 
''*he named Smith’s Cape: and the weather bjfing remgrkably clear 
and line, he proved it by observ'atioii to lie in latitude 62“ 53'S.; 
vlon^tude 63° 40' W. From Smith’s Cape, the lyand appeared 
tot'#*<afl in a south-westerly direction; but how'cvcr eager he was 
to prosecute his search, he concluded that he had fully attain¬ 
ed his object^ having proved the existence of the coast for the 
distance of 250 miles. He therefore shaped his course to the 
northward; and in the month of November reached the Port 
of Valparaiso, having delayed the veti^cl six weeks on the voy¬ 
age, for the mere purpo.se of prosecuting this interesting object 
of pursuit. I have omitted to mention, that during a visit on 
shore at Shireff‘’s C’ovc, independent of penguins and various 
sea-fowls, abundance of wild land fowls and fresh w ater ducks 
were observed, which were so little shy, that they could be 
approached very close before they would .stir. The existence 
of these birds augurs well for the adaptation of the place for the 
habitation of man. The harbour, too, offered an excellent an¬ 
chorage : it was well protected in all iwints, but one very small 
angle,—the island affording a good shelter to the mouth; from 
this cause, there appeared but very little surf, and the shore 
seemed very bold. One may judgtj df the sen^tion produced 
in the breast of an Englishman on hearing the relation of Mr 
Smith; every one became struck with the advantages which a 
British settlement w^ould offer, not only to our whalefishcries, 
but to oyr commercial interests in this part of the globe. Jfntil 
the political arrangements of these countries (the Spanish colonics) 
become in some degree settled, the consequences resulting from 
the animosities that may possibly aris«4^ween the many conten^ 
ing parties must necessarily be feared. # Those who were h^c 
during the affair at Cancharayada, well knovylfie value of any 
thing like a British settlement, how'ever mis^able, to retire to. 
^)n j^he arrival of the Williams in November last, there wa^ a 
general and simultaneous feeling among the English merchants. 
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“who instantly set'about taking up a vessel, which should he 
cliartered on a voyage of discovery at their own cxpence. Mr 
Smith, on his arrival, having transmitted his observations to (he 
commanding officer in the Pacific, Captain Shireff of the Andro- 
machc, who was at that time in Santiago, concluding diplomatic^ 
arrangements with the Government, prior to his visit to tlic ''f 
north-west coast of America,—this excellent officer, ever alive as 
well to British interests as to the pursuit of objects of scicn^ 
and utility, instantly chartered the same brig Will::;;i?s on 
Government account, in order to make an accurate and regular 
survey of the coasts and harlwurs, and to ascertain the advan¬ 
tages it might offer to our wlialefisheries. So prompt were his 
measures, that although the vessel was loading to convey my 
goods to Concan Bay, the moment of his arrival in the port the 
bargain was concluded. Every article of mine was again tran¬ 
shipped, The Williams was refitted completely with every 
necessary for the voyage,—and in one week put to sea, being 
placed under the charge of Mr Edward Bransficld, master of 
the Andromac’he, who had under his orders Mr Bone, Mr 
Blake, and Mr Poynter, three midshipmen of the Andromache, 
and Mr Young, assistant-surgeon of the Slancy sloop of war. 
Mr Bone, son of the celebrated enameller, is a good draughts¬ 
man. They were all ordered to observe, collect and pre¬ 
serve, every object of natural science, during the prosecution of 
the more important objects of the expedition. The Williams 
got under weigh and quitted Valparaiso on the 19th December, 
the same day the Andromache left the port for Callao. 

It’was at first stated by*many captains of vessels lying in this 
harbour, that the discovery of this land was not new;—that it was 
laid down in several old charts. These I examined, but found 
in all cases that tliey were copied from Mr Dalrymple’s chart, 
published in 1770, (See Plate XII. Fig. 1.) in which an extensive 
Wet of country is place^etween the latitudes of 54° and 58° S., 
aAd of longitude 40° anfi 53° W. having a large gulf, called Golfo 
de San SebastidljjO. This land was first laid down in a chart pub¬ 
lished by Mercat^ in 1569j and subsequently in another by Or- 
tehus in 1586. Its existence was doubted by many, and Cap^-ir 
Furncaux (the coadjutor of the celebrated Captain Cook) vi.sited 
ill 1 *74, in the Adventure, that tract of the globe, for the pur- 
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pose of verifying or disproving its existence*. He passed over 
botli Ac western and eastern shores of the Gulf laid down as 
al»vc mentioned, his tract being, 

6r 45'S. Lat. - 89” W. Long. 

61 49 - - - 84 1' - - 

61 20 - - - 71 50 

60 34 - - - 57 43 - - 

60 20 - . - 53 20 - - . 

60 2 ... 48 25 - - 

But hfe could neither discover the least indication of land, nor 
could he obtain any bottom soundings. 

“ It was proved, therefore,” says Dr Forster in his account of 
the voyage, “ that this gulf (and of course the encircling 
land) does not exist, or that it is not rightly laid down in for¬ 
mer charts, and the latter is much more probable, since it can 
hardly be conceived by what means such a discovery could ob¬ 
tain a place in the old charts.” 

Captain Cook, next year in the Resolution, sailed over the 
same tract with similar views, “ to ascertain the existence of 
San Sebastian‘’s Gulf, and the extensive tract of coast laid down 
in Dalrymple'*s chart.” Leaving Staten’s land, he passed to 

57° 21' S. Lat 57° 45' W. Long. 

58° 9' - - 53° 14' - - 

which is the point assigned by Dalryraplc as the S. W. point of 
the Gulf; but fearing he might miss the land sfid to have been 
discovered by Duclos Gayat, in the ship Lyon in 1756, which 
Dalrymplc places in 54° StV lat. S. and 45° long. W., yet laid 
down in D’Anville’s chart 9’ or 10°*more to the westward, he 
hauled to the north, and passed to 

* 56° 4' S. Lat. 53° 36' W. Long. * 

where he sounded in 130 fathoms, without finding any bottom; 
hence to ^ 

55° 4' S. Lat. - 51° 45' W. Long. 

55 12 - - - 50 15 - - 

54 35 - - - 47 56 - - 

54 38 - - - 45 10 - - 

54 28 - - - 42 8 - - 
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which is W to the eastward of the N. £. point of the Gulf, as 
assigned in the charts. His track then was to * 

55° T S. Lat. W. Long. 

53° 56' - - 39° S4' - - 

where he found a muddy bottom in 175 fathoms: hence he ar- ^ 
rived at Willis’S Islatid and Georgia. 

In latitude 60° S. and long. 31* W. Captain Cook met with 
a heavy swell*from the westward, “ a strong indication,” 
he, “ that there was no land in that direction; so that-1 ■dunk 
.1 may venture to assert, that the extensive coast laid down in 
Dalrymple’s chart of the ocean between Africa and America, 
and the Gulf of San Sebastian, does not exist.” 

It is difficult to conceive how so extensive a tract could ob¬ 
tain a place in the old charts, unless some authority had been 
offered for it. We are, however, ignorant of the authority, 
though, from the name of the Golfo de San Sebastiano, it may 
be presumed to have originated in the accounts of the Spa¬ 
niards. The particular formation of the land,—the existence 
of an island within the Gulf, called La Isla de Cressalina,— 
offer additional reasons for believing it had been seen. These 
considerations led Dr Forster, who in the Adventure had satis¬ 
factorily disproved its existence, as laid down in the charts, to 
draw a similar conclusion. He adds, “ I am inclined to believe 
that Sandw'ich I.and has been discovered by those early na^ i- 
gators, who furnished the geographers with the Gulf of San Se¬ 
bastian, and the Island «f Cressalina,”—an observation now 
more applicable to the land seen by Mr Smith. In support of 
this opinion, it is worthy ^f remark, that the sha{)e of the land, 
as 'described by Smith, bears a striking resemblance to that 
tratv of coast laid down in the old charts. The islands in the 
latter bearing the same situation in regard to the mainland as 
Smith’s and Nelson’s Isles, the direction of the coast of the 
fl^nland bearing as weiHL W. S. W. direction in both instan¬ 
ces ; the headlands, tcl), of the old charts, strongly resembling 
the North Forlij^d, Williams’s and Smith’s Capes. The ex¬ 
istence of a gulf m New Shetland, similar to that of San Sebas- 
ti’an, is yet’undetermined: it is, however, to be remarked 
Smith could not observe the land in the same relative situation. 
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the weather being at that time extremely hazy,—^indeed he had 
concRided that he had lost sight of the land altogether. Should 
ingulf be hereafter ascertained to exist there, it would place it 
beyond doubt that this newly discovered land has been before 
noticed by the earliest navigators of those parts, but incorrectly 
laid down in the old charts. However jhis ipay’be, it would 
seem that this land was seen subsequently to the dates both of 
Mercator’s and Ortelius’.s charts, by a Dutch captain ; but the 
exeiirfjgps of our indefatigable circumnavigators, had taught 
us to place little reliance upon the accounts of the old naviga¬ 
tors. In tlie present instance,^ however, we have this circum¬ 
stance in its favour, that it is stated to exist in about the same 
latitude as laid down by Smith *. 

“ Theodore Gerrards, one of the first Dutch who attempted 
to voyage into the South Sea, alter passing the Straits of Magal- 
haens, being carried by tempests into 64° of south latitude, 
says the country was mountainous, and covered with snow', 
looking like Norway, and seemed to extend to the islands of Sa¬ 
lomon,”—that is to the Cape of New Holland. 

It is also worthy of remark, that the observation of Mr 
Smith, of the great similarity in the appearance of the land to 
Norway, exactly coincides with the observations of Gerrards. 

As yet it remains an interesting topic of conversation, whether 
New Shetland be an island of considerable size, or if it be part 
of a continent. It is by no m«ins an improbable supposition 
that it is connected with Southern,Thule, th^ most southerly 
point of Sandwich Land seen by Captain Cook in 1775, and si¬ 
tuated in 59° 3(y lat. S., and 27° 30' W. long. The observa¬ 
tions of Captmn Cook seem to favour this conclusion. He 
says; “ I conclude that Sandwich Land is either a gr|jijp of 
islands, or else a point of a continent; for I fitmly believe that 
there is a tract of land toward the Pole, which is the source of 
the ice spread over this vast oceja..^^ I think it also prob^ltT, 
that it extends farther to the north, opposite to the Soutl^em 
Atlantic and Indian Oceans, because ice was, Always found by 


• See Dalrymple’s Collection of Voyages to the Soathern Atjpndc an4 Pjuilfic, 
v!^ i. I could not obtain the 2d volume, where 1 belkve he has roUected some 
other authorities in proof of land having been seen to the south. 
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us farther to the oortli in these oceans than any where else, 
which I judge could not be, if there were not land to the sAulh; 
I mean a land of considerable extent” About tlie longitude oi 
2T W., Cape Montagio, the most northerly point of Sandwich 
Land, lies in the latitude of 58° 25', and icebergs are found 
hereabout in the^ latitude of 48°. In the longitude of 57° 30', 
North Foreland, the most northerly point of New Shetland ex¬ 
ists in the latitude of 62°; and in the longitude of 67° W. the 
same land appears to fall off to the latitude of 64f S. 
icebergs are met with still more to the westward; for noticing 
the Adventure’s track in 1774, it was observed, that in longi¬ 
tude 106° 54' W. icebergs were not met with till the latitude of 
71° 10' S. In long. W. 142° 54', he was beset with icebergs in 
the latitude of 67“ 31' S., and in long. 172° W. he found them 
numerous in the latitude of 62° 10' S. Cook remarks, that be¬ 
tween the meridians of 40° W. and 60° E. ice is invariably en¬ 
countered in the latitude of 51° S. Modern researches have 
proved that icebergs always derive their origin from adjacent 
land. Between the meridians of 40° and 60° W. icebergs are 
invariably encountered in a somewhat lower latitude, from 
which we may infer, that land exists along one continued tract 
to the southward within these meridians, and it is by no means 
unfair to conclude, that New Soudi Shetland and SandM’ich 
Land form two points of one large continent. 

There exists, too, some similarity between the appearance of 
Sandwich Land ^d S^outh# Shetland. “ Approaching the for¬ 
mer,” says Dr Forster, “ within half a mile, the rocks were 
black,* cavernous, and perpendicular to a vast height; thick 
clouds veiled the upper parls of the mountains,” &c. Hence, 
proceeding to Southern Thule, “ the mountains appeared to be of 
vastTieight, their* summits being constantly wrapped in clouds, 
and the lower part covered with snow down to the water’s edge, 
se that it would have bee^^ifficult to pronopnee whether wc 
sa^^and or ice, if some Iv^llow rocks had not shewn their black 
ana naked caverns in several places.” Precisely siiiiilar were the 
appearances of the mountains of the North Foreland in South 
Shetland, whpre the uninterrupted white surlaces. of the higl^T 
hills were in parts broken by black sjK)ts: one very large one on 
the high y>cak of land marked E in the chart, was probably the 
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efibct of a cavern in the mountain,~an occurrence very com¬ 
mon in mountains of hornblende-slate, of wKich I am inclined 
to believe the hills of both countries are chiefly composed. 

TThe climate of New Shetland Avould seem to be very tempe¬ 
rate, ednsidering its latitude; and should the expedition now 
sent out bring assurances that the land is capable of support- 
ing population,—an assumption which the*appearance of trees 
renders very probable, the place niay become a colony of con¬ 
siderable importance. So little advanced as the season must be 
in OcLvber, the atmosphere w as by no means cold: it was plea¬ 
santly temperate, like that felt in the north of Scotland at a 
similar season. Even in June, uie very depth of winter, nothing 
like excessive cold was experienced. 

The prompt measures adopted })y the Naval Commander on 
the station merit the wannest praise, for having availed himself 
of every means he could attain for arranging the survey. Those 
who are aware of* the extent to which the whale-fishery may be 
carried on in this hemisphere, must be immediately struck w ith 
the immense l)enefit which the aeepysition of New Shetland 
might offer as a British settlement. We have only to call to 
view the chance we stand of being outrivallcd by another mari¬ 
time nation, there being at this time upwards of 200 American 
whale-ships lucratively employed in the Pacific, when Great Bri¬ 
tain cannot Iwast of more than bO or 40. We have only to 
state this f'act, to exhibit the advantage tif tliis settlement as 
connected with that bianch of trade; but if we take into view 
the whole mercantile trade w'ith Buehos Ayres, Chili, Peru, 
and the immensely extensive provinces of the interior, w'hich 
is increasing with strides unknowm., and establishing a dc'- 
inand for articles of British manufacture that must even¬ 
tually proye the channel for the consumption of British^-ao- 
duce, and the employment of British capital; if we consider, 
too, that these places must eventually become established as 
places of barter and entrepot to ou:^l*idia and China trade?', 
—then must the importance of the situation, if it can ad* 
mit of a settlement, be strikingly apparent. Comparing this 
spot with the Cape of Good Hope and ^ew’ Holland, it will bo 
.that these three places form equidistant dcpTits in till? 
Southern Hemisphere, respectively situated so as to defend, il 
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not to command, a superiority of trade with more extensive mar¬ 
kets than were ever oifered to any commercial nation at any 
former period of the world; and this, too, at a time when the 
late eventful circumstances in the history of Europe have tilSn- 
ed in no small degree British commerce out of those chahnels in 
which it has flowed uninterruptedly for so many years. 

No one can'deny'that the w^ant of a British settlement conti¬ 
guous to the coast of South America is seriously felt; for since 
the almndonifient of the Falkland Isles, we have no possession,"' 
—^not even a watering-place,—nearer than tlie Cape o^'^trood 
Hope or New Holland : and no one can calculate upon the tab- 
solute necessity Great Britain may ont day feel for such a pos¬ 
session. Under every point of view, as well national, commer¬ 
cial, and scientific, must the discovery of New South Shetbnd 
l)c valued ; and without doubt the results of the present exjie- 
clition will be anxiously looked for by every wcHwislier to his 
country *. 

Vah'aeaiso, January 1820. 


Art. XXII.— Extract ^from the Journal of Captain Henry 

King the Elizabeth. 

On tile 20th of February 1819, having completed a cargo 
of sperm (^, we made all sail to the S. S. W-, intending to touch 
at Pitcairn’s Island, for the pUtpose of refreshing the crew pre¬ 
vious to our doubling Cape Horn. Knowing we were pursuing 
a track not much frequented, I directed a particular look out to 
lie kept, as I had before found our charts tif tliese seas very de- 
fecsive, and as it is well known to many who frequent them that 
there are several dangers in existence, the positions of which are 
set down very erroneously. 

The weather was genciaJly cloudy, with passing squalls of wind 
and rain, till the 25th,' on which day we observed a great many 

I . 

4 . 

* We understand that Captain Basil Hall, F. R. S., has been sent out for the 
pLirpose of exploring and surveying this new region. The highest expectations 
may be entertained from the known skill and enterprise of our eminent courirrir- ” 
man.— F.d. 
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pigeons, and other kinds of birds, whicli indicated our proxi¬ 
mity to the land. Accordingly, we kept a good look out, but 
saw nothing like it; the next day we saw no birds. Our lati¬ 
tude, when the greatest number of birds was seen, was 17° 
South. 

• On the evening of the 28th of February, we again saw nuin- 
oers of pigeons .similar to those observed by navigators in the 
neighbourh(X)d of St Helena. Being convinced that some 
island must be near, and a long scjually night l)efore us, 

I thouglit it most prudent t<j keep under easy sail for the night, 
and gave particular orders for a good look out. At 5 A. M., 
on the morning of the 1st of March 1819, I was ini’ormed by the 
second officer (whose watch it was,) that there was a large 
island on the weather-beam, and that it was as level as a bowling- 
green. I immediately went on deck, and hauled by the wind, 
intending, as it Avas near day-light, to ‘jfn epare two l)oats, with 
men and arms, to go on shore and visit this new discovery. 
Accordingly, at dav-break, avc tacked in for the island; and at 
10 A. M., taking Avith me the surgeftn and second officer, 1 
went in two lx)ats, to endeavour to land at a sandy-bcach not 
far distant from the ship, which, after some difficulty, wc ac¬ 
complished. AI’Ut hauling the boats up among the trees, Ave all 
went up in different dirc*ction> ; Avlihin hail of each other, in 
quest of vegetables or animals; but, after a search of four and 
a half hours, avc returned to the boat^^, having seen one parrot, 
and shot a fcAV pigeons. 'I'hc island, abounded w'ith young 
trees and underwood, nor did AVe ol*serve the smallest appear¬ 
ance of quadrupeds, except liore and there a rat; the shijfs name, 
Elizabeth, was now given to the island. 'Tlie British Colours wore 
displayed on the island, and greeted Avith three eheers, and a 
bumper of grog was drank to the health of his Majesty. 
ship returned the compliment, hy hoisting her colours and per¬ 
forming the same ceremony. While^hese ceremonies were per¬ 
forming, a {>ro])er *person Avas employee^ in carving the ship’s 
name, and die other particulars uptm a tree, near tiie spot wher^ 
we landed. I at first intended to have incloiled a letter in a 
bottle, and buried it near some remarkable place, in-order that 
wti'i [ftior discovery might be more easily proA’^ed, should it eve|^ 
be disputed; but the surf increasing considerably, arid the 
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ship being at too great a distance to have communication with 
her before dark, I gave up this idea. We landed on the. south¬ 
west part of the island, among some coral rocks, at the back of 
which is the beach before mentioned. It appears about six 
leagues in circumference, and we found no anchorage; but I 
think opposite to the sandy-beaches to the northward of ouk 
landing-place, anchorage would be found. The latitude of 
Elizabeth’s Island is 24° 26' S., longitude' west of Greenwich 
127° 50'. At 3 P. M., joined the ship, and made sail at 10 
P.M. 

On the 2d of March we saw Pitcairn’s Island: At 5 P.M. 
of the same day we were within half a league of it,«and could not 
persuade ourselves, from the barren appearance of the hill, that 
any person who had ever seen the fertile hills and dales of 
Great Britain, would ever fix their residence among these 
barren mountains. We stood oft’ and on all night, under easy 
sail, and shewed a light in the main-rigging, which was answer¬ 
ed by two large fires on shore. A young girl, named Dorothy 
Young, (as we afterwards were told,) had been at work at a 
plantation opposite to the ship, ran to the village, and told them 
of our arrival, in consequence of which they made the fires in 
answer to our light. About 6 A. M., on Wednesday, March 3. 

I stood the ship close in to what the inhabitants call Ship¬ 
landing-place, (from the circumstance of the Btmnty being 
hauled on shore and burnt at thi.s place,) in expectation 
that some of the inhabitants would probably come off to me. 

I hove to with our head? off, and prepared a boat to go on 
shore; in a few minutes after, we saw a boat with nine men 
come out from amongst the rocks, through a tremendous 
surf. I now sent my boat to meet them, and tow them on 
bGtud. When they came alongside, they ascended ‘the ship’s 
side with much good humour, and came aft on tlie quarter¬ 
deck where I was, and taking me by the hand, gave it a 
hearty shake, and said, How do you db Captain.” They 
^hen asked the ship’s name, my name, where bound, whence 
from, and made .many other trifling inquiries, in very good Eng¬ 
lish. After satisfying them respecting these matters, I invited 
them intolthe cabin, and set before them some salt-beef,* g i wy » 
hiscuit and porter, with which they seemed pleased. Putting 
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their hands before them, in the position of prayer, and saying 
grace? they began to refresh themselves, and were much pleased 
wi^h the porter. While they were eating, I had leisure to survey 
their fine open countenances, which (notwithstanding their ex¬ 
posure to the sun) were truly British. They were nine young 
• men, the offspring of the deluded crew ofi the Bounty, most of 
them standing six feet high, very muscular and agile, of an 
engaging deportment and ojien disposition. After their repast, 
they returned thanks to G(xl, in the same pious manner as be¬ 
fore. They then went on deck, vvhere they gave surprising 
proofs of their agility, by going aloft, jumping overboard, 
and swimming round the ship, while it was going through 
the water at the rate of two knots per hour. I now prepared 
to go on shore, and took the surgeon with me. Five of the na¬ 
tives accompanied us to assist in landing, the others remained 
on board till my return. When I got near the shore, I found 
the surf so violent, that I durst not attempt with my boat to 
go through it. I went into theirs, when one of them taking 
hold of me, bid me not fear, for should the boat upset, he 
would take me safe on shore. We now entered the surf, when, 
to my great surprise, a number of young women and children 
came half way into the surf to assist in landing the boat. These 
women ventured far beyond their depth, and assisted in bear¬ 
ing the boat up, by swimming and sustaining it with their 
hands. We -landed in safety, and were immediately met by 
John Adams, a hearty corpulent old ’man, wl», like the rest, 
was naked, with the exception of a piece of cloth round his 
middle. He invited us to his house, for which we set out direct¬ 
ly, accompanied by all the population of the island. Our way 
lay up a very steep hill, and along a f(X)t-path so narrow, time lliey' 
were actually obliged to carry the Doctor up. When we attained 
the summit of the hill, we had a fine road through the woods; 
and after crossing jtwo valleys, whic^ abounded with cocoa-nut 
trees, we arrived at the village, situated in a beautiful valley, ^ 
which were seven houses, each of which had a fine lawn before 
it. Two of the houses had a storey alwve the ground, and 
all had very clean convenient places for their poult^' and pigs. 
We stopped at the house of Thursday October Christian, tile 
. first born on the island, who gave us for dinner a sucking pig, 
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cooked after the Otaheitean manner, two brace of fowls, and 
plenty of yams and plantains. After dinner, were served up 
bananas and a species of apple peculiar to the island, whjjph 
we found very good. Every thing was clean, and conducted 
with great propriety. Grace was said both before and after 
dinner; John Adanvs saying it first, then every one in rotation,' 
according to their seniority. After diiiner, we took a look at 
the different .plantations, and found that most of their lal)our 
consisted in raising yams. There was uii abundance of plan¬ 
tains and some sugar-cane, from which they extract molasses 
and liquor. The land appeared capable ol' producing any 
thing, and abounded with many esculent roots that we had never 
l)efore seen, nor could the surgeon, who upon this occasion was 
our botanist, find names for them. During our excursion, we 
were shewn a very curious tree. The trunk was about six feet in 
cbcumference, and proportionally long: the trunk, with the root 
and all its ramifications and earth about it, was lying in a hori¬ 
zontal position alx)ve the surrounding trees. The largest trees 
u 2 X>n the island were in this manner. It appeared as if the 
branches had taken root downwards, and draw n the jiareut tree 
up; but we could not account for its unseemly jx)sition. John 
Adams informed us there w'erc plenty upon the island grow¬ 
ing in the same manner. 

In the evening, after supjier, they entertained us with an 
Otaheitean dance, which consisted of various writliings and di.s- 
tortious of th(i body, by,no means obscene, y^et in no resjtcct 
pleasant. While some were dancing, the rest sat down to look 
on, in company with six sailors belonging to the sliip, when 
suddenly one of the young women iunqwd up and ran to her 
boatb^'r, saying, “ she would not sit any longer near that naugh¬ 
ty man (pointing to one of my sailors), for he wanted her to 
commit fornication.” I asked the man why he behaved so rude 
to people that had treated ^lim so well ? He^told me that it was 
hy mere accident he put his fool against hers, and that he had 
never spoken to her. After the Otaheitean dance, the sailors 
shewed their abilities in dancing, whicli excited great laughter 
and divciwion. After the dance, we were shewui to bed; the 
surgeon and myself sle[)t in the same room. We had each of us 
a good feather-bed and clean sheets, made from tlie bark ol' a , 
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tree, where we slept very comfortably ail nigjjt. In the morn¬ 
ing, we breakfasted on fowls and a beverage like tea, made 
frojn a root similar to the gentian, but which they called ginger. 
After ,breakfast we returned to the Ship Landing-place, to en¬ 
deavour to go on board ; but the sea was too high. Davy, as 
•they called the sea, had never been so bad before, excepting 
once in their remembrance. We were all sitting down in conver- 
sation, when a little child ran down to go into the surf. I ran to 
prevent the child, and so did the wife of Charles d^hristian, say¬ 
ing at the same time to Diana, the eldest daughter of John 
Adams, “ Diana, your child will be drowned.” Adams having 
told me, prioi^ to this, that his daughters w^re not married, I ex¬ 
pressed my surprise to the wife of Christian. Old Adams hear¬ 
ing this, took me aside, and gave me the following account; 
Notwithstanding his paternal care of his daughters, Edward 
Quintral and Diana had committed an offence against the laws of 
God, for w'hich he supposed them w'orthy nf death, and ac¬ 
cordingly gave orders that they should be shot; but as no per¬ 
son seeming willing to execute his ordtrs, he made the necessary 
pre{)arations for executing them himself, when he was strongly 
opposcxl by Anther Quintral, who said that though the of¬ 
fence was certaiidv a great one, and the more so, as a similar 
one had not been committed since the death of Christian ; yet 
he did not conceive it to be a crime wmrthy of death. The rest 
being of* the same o])inion, Adams changed his mind also, but 
forbade them to marry. Adams, upoij this occasion, probably 
changed his mind through interest* foi- he will not suffer his 
daughters to marry for fear of losing their labour in cultivat¬ 
ing his plantation. * 

As we could not go on board, I now' searched for a watering- 
place, anfl found a very convenient one in modertvle weatRef, and 
with excellent watc'r. Each family gathered together some poul¬ 
try, hogs, goats, plantains, and evetjy thing the island produced, 
and next morning, Davy being milder^ we went on board, ac¬ 
companied by the whole pojiiilation of the island. As most 
them had never seen a ship, they were much pleased, but soon 
grew sea-sick. I now gave them a whale-boat, ii^ return for 
their refreshments, some books, razors, combs, and, in short, 
every thing they stood in need of; but nothing pleased them 
So well as the books: as they wished much to read and write. I 
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offered A other Quintral two claw-hammers, w hich he refused ; 
and Adams, wlio was present, told him, that it was vary im¬ 
proper to refuse any thing their countrymen offered: AutJjer 
replied, it was much more improper to take things that tjiey do 
not want. While Adams was on board the ship, he gave me 
a brief accbunt.of thf different oc^currences that had taken place* 
upon the island; and, among others, he mentioned his divorcing 
Christian and,his wife, in consetpience of having read in the Old 
Testament that marriages slionld not be Jillowed among those 
who were at all related to each other, and that they had lived se¬ 
parate a long time. Alter a great deal of conversation upon the 
subject, I persuaded him to allow Diana, his daughter, to be mar¬ 
ried to Edward Quintral, and Christian to live with his wife, both 
of which he promised to do; and calling Edward to him, he t(X)k 
him by the hand, saj ing, “ Come here, my son, you shall have 
my daughter Diana, and to-morrow wc shall keep the wedding.” 
I now gjive him some porter, wine, and spirits, to regale them¬ 
selves with at the wedding. Every person in the ship was so 
struck with their simplicity of manners, the mildness of their lan¬ 
guage, and their modest deportment, that they were loaded with 
presents: They got nearly tw^o hundi’ed bo<As, of various de¬ 
scriptions, from the oflicers and crew;—even the sailors belonging 
to the ship behaved with a degree of modesty in the presence 
of these naked fenuiles, that would have surprised a Joseph 
Andrew’s. John A-darns now assembled his family in order to 
take leave, whjch they did in tlie most affectionate manner; 
and so gi’atcful were they lor the few things they had received 
from the ship, that they all kneeled down to kiss my hand, which 
I could by no means permit. I promised, should I come again 
to thf island, that I would bring them some black cattle, and 
particularly sefme asses, of which they said they were great¬ 
ly in want. They now went into their boat with some re¬ 
luctance, particularly onat young man who wished to see 
his friends in Engla»d, but his mother, with tears in her 
eyes, rcquestAl that 1 w'onld not take away her son; nor were 
we ourselves free from regret, at leaving a pcojJe whom we 
censideredtoin a moral point of view as far superior to any of 
the human species we ever beheld. Two young men be- 
lon^ng to the ship asked me to let them remain upon the 
island,—a request I cquld by no means comply with. After 
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seeing them safe among the rocks, we made al^ sail, the wind being 
freshrfrom the eastward. As we were bound round Cape Horn,we 
sent down our royal masts and yards, and made every thing as 
snug as possible; for after the experience of seven voyages 
round .Cape Horn, I am authorised to say, that preparation 
• ought to be made for stormy weather at all seasons of the year; 
and I am also of opinion, that ships bound round Cape Horn 
from the eastward, should endeavour to be off the Cape in the 
winter, as I have invariably found easterly winds at that time. 
We experienced a very fine passage to St Helena, where we 
refreshed the crew, refitted the ship, and arrived safe at Dept¬ 
ford on the f3th July 1819. 

P. S. Adams told me, that the island had been inhabited 
prior to their settling upon it ; for they had at several places 
dug u]) great quantities of human bones, which induced them 
to believe, that those ])laetfs had been appropriated for the in¬ 
terment of the dead. 'J'hey had also found below the surface 
of the earth a great many images.* I did not hear whetlier 
they had found any metals; b\it I recollected, after leaving the 
island, that the stones with which they sharjicncd their tools, 
appeared to have a yellowish metallic appearance; and also 
some veins of yellow metal in them. I much regret not having 
examined tliem more closely, or bringing a piece with me.— 
One of the .sailors gave a shilling, to be tied round the neck of 
one of their children; but before I left .the island it was brought 
to me, to be restored to the donor, observing at the .same time, 
that they had no use for it, and it would buy him something when 
he got to England. Old Adam.s.infbrincd me, when they first 
settled on tlic island, that there wTre plenty of fish; but for 
some time before my ttiucbing at this place, they coufil not 
catch any, and they thought the copper of tlu? Bounty had poi¬ 
soned them all. I Iiave before observed, that tlie island produces 
yams, and other esculent roots, which 'Wf could not find names 
for. I presented them on my departure with sorae»}icase, barley^, 
flour, orange, melon, pumpkin, celery, and many other seeds, 
which I hatl saved during my voyage, (intending tc^give them 
should I ever touch at the island). Salt is procured among 
the rocks, the sea being hove into the cavities during the blow¬ 
ing weather, is left there, and by the rays of the sun produces 
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salt, a circumstance very common .in warm climates. The 
only birds, which 1 saw were pigeons and sea-gulls.—George 
Young carried the Bounty’s anvil and swivel from the Ship 
Lan<ling-place, up the steep foot-path, (where the Doctor was 
carried up); the anvil was as much as I could well lift,.and he 
says he (»uld have carried the anchor also, 

4 

Names of Persons found on Pitcairn's Island. 


John and Mary * Adams. 

Rachael Adams, sjnnster. 

Hannah Adams, do. 

George Adams, 15 years. 

Robert Young, do. 

George Young, do. 

William Young, do. 

Mrs Christian sen. 1 
Tohai. 

Tc/hai, J 

- - - I 

.Otaheitean wo- j 
men. 1 

1 

Tiiuardav October Ciihistian and 
Wife •. 

Joseph Christian, 1-1 \ ears. 

Charles Christian, 12 do. 

Mary Christian, 8 do. 

Poly Christian, (> do. 

Margaret Christian, 1 do. • 

DEATHS ON THE ISLAND. I 

John Adams' 1st wife • fell oflT the 
mountain. 

-f" An Otdheitean woman, gi-ief. 

'|- An Otaheitean do. dropsy. j 

j Charles and Sarah* Christian. 

1 Sarah Christian, 9 years. 

Fletcher Christian, 6 do. 

Edward Christian, 1 do. 4 

Maria Christian, 2 do. 

Ch.trles Cliristian, fi months. 

Fletcher Christian, ^ 
Isaac Maitin, 
William Hrown, 
John Mills Hen. 

John Williams, 

^ Murdered by 0 - 
taheitcan men. 

Mary Ann Christian, spinster. 

Donald and Sarah Maccoy. 

William Maccoy, 7 3 ears. 

Donald IMacioy, !> do. 

Hewey'Maccoy, 2; do. 

:[: Taimor, 1 

:{■ Heiaho, v Killed each other. 

J Taralow, ) 

J Maiiody, J Killed in a scuffle with 
^ Nehow, j the English. 

Elisabeth Mills, widow. 

.John Mills, 7 years. , 

Mathew' Mills, ,5 do. 

JTetohita,]. “with an axe by his 
^ j countr 3 'woman. 

AuTHF.n and Catherine Qcintral. 
Anther Quintral, \car.s. * . 

Catherine Quintral, (i months. 

James Young, 7 years, ) 

John Quintral, 5 3 'ears, j * 

Mathew Quintral jf«». drowned in a fit 
while fishing. 

William Maccoy, drowned, insane. 

.John Mills ;i<a. fell off the mountain. 

• Sarah Quintral, do. do. 

Mathew' QuintAil, killed in a scuffle a- 
mong themselves. 

Edw'ard Young sen . asthma. 

‘‘ . 

Edward and Dinap Quintral. 

John Quintral, 1.^ years. 

JaNb Quintral, sp nsler. 

Mary Young, spinster. ^ 

Dorothy Young, do, • 

.Sdw'ttrd Young, bgchelor. 
l'.. . . . _ 

• Otahcilcan women. 

• 4 Came to the island with the mother. , 

, J Dtahcitcans. 

All the rest English, and those born on the island. 
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Art.^XIII .—Description of a Volcanic. Kruption in the Is- 
hnd of Sumhaioa. By Mr G. A. Stewart *. 

In April 1815, there occurred on tlic island of Suinbawa a 
•volcanic eruption, as tremendous, j)erhaps, in its nature, and as 
destructive in its effects, as anv on record. ' 

The mountain from wliich tliis took place is called Tanbora. 
Its summit is calculated to he in lat. 80° 20' S. andinlonjr. 118° 
E. Its base is of great extent; hut its summit did not to me 
appear higher than from 5000 to 7000 feet above the sea, which 
washes the Ixtse of the hill for three-fourths of its extent. 

From the 5th to the lltli of April 1815, the mountain emit¬ 
ted dust and frc(|uent loud sounds eveiy day. The dust cau¬ 
sed a haziness of the atmoaphere at places many degrees distant 
from Tanbora ; and the noises which were heard ecjually far off, 
sounded at Bcema, (a town about sixty miles east of the hill), 
generally like the firing of the largest cannon close to the car; 
at other times the noises were of a rujiibliiig kind. 

On the night of the 10th, and morning of the 11th of April, 
the loudness and freipiency of the reports increased. The 
showers of greyish black dust which had b(‘en falling at Beema 
increased so much by 7 A. M. on the 11th, as to produce there 
a total darkness. 'rhis conijilete darkne.^s continued until 
7 A. M. on the 12th, after which the dust iell in less and less 
quantity, and at noon it ('iitirely cease(J. 

Pumice-stone of a brown coloin- wlis thrown out in immense 
([uantity at the cratei’ of the mountain. Gi eat fields of it, with 
scorched trunks and branches of trees, were afterwards found 
floating in the neighbouring sea; and much of these were 
thrown if[> on the shores of Bally Java, Maduiv^, Celedes, &c. 
These shoals were troublesome, and even somewhat dangerous, 
to ships passing near them. The aiuntry ship Dispatch fell in 
with many fields of this pumice-stone and wood, and was obli-* 
ged to steer clear of them; some of the pieces.of wixxl werj*,^ 
noted in its log-lxiok as being about “ six feet in diameter, and 
of a very great length.” ^ 

Abridged from the Trant-aetions of the Literary Society tif Bombay, vol. ii. 
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Trees of great size (inanyfroiii sivty to eighty feet long) were 
thrown into the sea; they sceraetl to liave been scorched,«>and to 
have had their small branches and roots torn oft*. Some of those 
trees I saw sticking in the mud near the shores of the bay of 
Beerna, with one end uppermost. 

Some of the houses of the town of Beema were materially inj 
jured by the discharges from the mountain. 

It was reported by (laptain Eatwell, of the Honourable Com¬ 
pany’s cruizer Benares, that the eartlujuake attending the erup¬ 
tion had raised a bank on which that ship struck, in a place where 
the Honourable (Company’s cruizer Ternate, some months before 
it, had floated in safety. 

The j)eople living on the peninsula formed by the mountain 
had traded much in horses, of* which their country produced a 
very ffood small breed. 'I’housands«r)f them and their horses 
were, according to all accounts, destroyed by the eruption : the 
vegetation was ruined, and multitudes of the people obliged to 
emigrate in order to obtain subsistence. 

I understand that at the town of Tanlwra, situated at the bot¬ 
tom of the west side of the mountain, the sea has made a per¬ 
manent encroachment, burying that town to the depth of’ three 
fathoms. 

Three distinct streams of a dark-coloured lava, according to 
the reptwt of the people on the island, issued from the hill; of 
these I could observe sona thing as I passed going to Beema in 
July following. One stream on the east side of Tanbora seem¬ 
ed to be emitting smoke and vapour even at that time. 

Durijig the darkness, the sounds before described were parti- 
ciilarlv loud and fretjuent.' At times, indeed, they were so loud 
as to produce momenUiry earthquakes of no inconsiderable vio¬ 
lence. 

All this, while there was no wind in any direction in the 
ncighbourh(K)d of the moun/ iin, or at some distance from it; 
yet the sea was so violently agitated as to wash away some 
houses near it on Sumbawa, and to throw' on the beach near the 
town of Beema several large trading boats that had been at an¬ 
chor in the bay. 

One of the most remarkable circiirasUmces of the eruption is 
the experience of its eff’ects at immense distances. At Samanap, 



in the Idand of Suinhwvt)a. 391 

on the island of Madura, in I.aU 70° 5^ S. and,in Long. 113° 57' 
L., there was, according to the information I received from Mr 
Liddel, master attendant there, and who was at Samanap at the 
time, total darkness, in con3e(|uence of the falling dust, from 
5 P. M. of the 11th of April until 11 A. M.of the 12th. The 
Vjxplosions were very loud ' that place, and were heard for se¬ 
veral days. * 

At Soinabaya, the darkness was complete from about 0 P. M. 
on the 11th until 4P. M. cn the 12th. The sounds were de¬ 
scribed to me as being exceedingly loud. They had been heard 
at Somabaya, and dust had been observed to fall for several 
days Ix’fore tlie 11th, duri a hich time the wind was castwardly 
and light: on the afterm n of the 11th, a very thick haze re¬ 
sembling a cloud, was ol :rved coining from the eastward. It 
proved to be the cloud dust from Mount Tanbora. The 
anchorage in Somabaya ro.-'ds is in lat. 70" 14' S. and in long. 
112" 58' E., i.e. about five degrees distant from I'anbora. 

Similar but sligliter elfects of the eruption were felt at Batavia, 
in Lat. 60° 10' S. and in Long. 106" 5*1' E. ,* at Java Head, still 
further oft*, being in Lat, 60® 48' S. and I.ong. 105® 11' E.; at 
Minto, on the island of Barca; and at Bencoolen, or Suma¬ 
tra, in Lat. 3® 48' S. and in Long. 102® 28' E. 

At Macassar, in Lat. 5® 10' S. and in Long. IIO® 88' E. the 
effects of the eruption were felt nearly at the same time as at 
Somabaya, but in a more violent degree. 

The explosions from the volcano w’^eve so v iolent there, as to 
astonish every one; they shook the earth, and broke panes of 
glass in the windows of several houses. The cloud of dust was 
seen coming from the south. There Jvas no wind. 

With a view' to ascertain the quantity of dust falling in a cer¬ 
tain time,* Mr Paterson, surgeon of the residency lhci*e, put a 
table into the open air for an hour, between 6 and 7 P. M., at 
which time the dust was falling in g}-eat quantity, and the dark¬ 
ness total. The dimensions of the surftye of the table were five 
feet two inches by four feet eight indies ; the quantity of dust ^ 
which fell upon it by 7 P. M. was 15,064 prains at Beema; the 
quantity of dust found lying on the ground after the eruption 
was guessed to be at a medium of three inches and a half in 
depth: at Somabaya the depth of it was something less. 
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At the island of Temate, in Lat. 0“ 19^ N. and in Long. 127® 
29' E., the explosions were distinctly heard about noon ©n the 
11th of April; dust was not perceived to fall there, nor did any 
person notice that that day, or any one of those immediately fol¬ 
lowing, was at all darker than ordinary. 

In the island of Amboyna, on the 11th or 12th day of April* 
in the same year, a violent earthquake was felt. In the ground 
of a gentleman near the Government-house, the earth was ob¬ 
served to open, to throw out a gush of water, and immediately 
after to close. The sea in the neighbourhood of Amboyna was 
violently agitated during that month, rising to high-water mark 
and sinking to low-water mark in the course of’ten minutes. 
For several ilays, at the .sanu' lime, the sun appeared (according 
to a letter from the late laeutenant White, of the Bombay ma¬ 
rine, then at Amboyna) ol‘ a green colour, encircled with a haze. 
Fort Victoria, on Amboyna, lies in Lat. 40' S. and in Long. 
1280 14' E 

The inhabitants of the island oi Banda, one of the Moluccas, 
ex})erienced shocks of an tarilnjuake at the time of the eriqUioii 
of Mount Tanbora. 


Aut. XXIV .—Some Olmrvaf/oti.s on the Solar Eclipfic, Sejh 
temher 7.1820. By 'J’ho.mas Joiixson, Esq. 

Jb^OR .several days ])rloi\to the 7th, I examined the .sun with a 
reflector, in order to sec wheth.er or not any spots were on the 
disc; but none could be seen. The morning of the 7th was clear 
and fine; there had been \i dense fog in the night. At 6 A. M. 
the thermometer in the shade stood at 52®, a little wind S. E. 
by S. At ninti the thermometer reached 66" 30', wind S.S. E. 
At 10 thermometer 64", fresh wind S. by W,, thick fleecy 
clouds, at a low elevation,,gliding rapidly before the wind. 
11 A.M. thermometer 65" ; 11^ 49', tberraoineter 69®. At noon 
^'cry cloudy, therm. 70", increased at O^* 7' P. M. to 70^; 0^ 23' 
69". At 01‘ 51' first observed the sun, but by no means clearly, a 
ccjnsiderablf portion was then ecfqised: large masses of dork clouds 
rising from the S. very soon obscured the sun again. The next 
time there was an opening, (I did not note the time, but believe 
it was about I'’) and thc^sun was for about five minutes toler- 
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ably clear, I observed with my reflector a slightly palish light on 
each wde ol“ the moon, near «, Z>, where the extreme points, 
or apparent horns ol’ the crescent of the sun, were in immediate 
juxta-|X)sition with the moon ; the streak of light on the east¬ 
ern side being rather lighter and more extended than that on the 
•western. When I first saw this a})pearance, I suppased it to be 
some optical illusion, or the consequence of* sonic’ defect in the 
specula of the telescoj>c; and, in order to try if either of my 
conjectures was right, I immediately took another glass, (an 
Achromatic cif DoUond, with a spray shade,) but before I could 
get it adjusted, the sun was again obscured 

Towarils 1^ 80' tlwj heavens became clearer and brighter, and 
the eclipse was again visible for a slioi t time, therm. 64“. No 
appearance with either glass of the bright a]>pearance on the 
moon. At 42' P. M. I observed Venus, with the naked 
eye, and very clearly with tlu* Achhnnatic. About this time 
(the therm. 61“ 25') unsi/ed ])iij)er, thickly smeared with 
pulverised gunpowder, and made a ery dry, could not be (ired 
by the sun’s rays, collected to a foi-ns by a j)owerful double 
convex lens. A gentleman in company thought he perwived it 
smell as if burning, but I could neither smell nor .see any 
appearance of its doing so. \’^erv soon after this, a black 
cloud again ])ut a stoj) to our experiments and ob.servations. 

• I annex a rude and hastily skctche<l drawing ol the appearance, as correct as I 
am able to recollect it. An intelligent friend, whom I ha\ c seen since the eclipse 
took place, mentioned to me his having observed the .same appearance (for about 
one minute) with a common telescope, with a .smoketl eye-gla.s.s. The apiicarance 
of the light streaks vanished as my friend was ohsen ing them. I think I obHCrvedt 
them from to 3 minutes. 



The different hours noted in ilii.-. paper are ni Mean Time. The thermomefer 
hung at about 30 inrhes diVtant from a noOli w.nll. 



394 Colonel Beaufby on. the Diurnal Variation of the Needle. 
Thermometer as before. I was informed that several domestic 

t 

fowls in my yard went to the place wherein they roost, ae if for 
that purpose, but did not actually perch. At 14' we had ano¬ 
ther gleam; touch paper was readily burnt, by help of the lens. 
At 37' it instantly inflamed with intensity. About 2^ 43' the 
sun became so much obscured by clouds, that little could be seen;* 
and so it continued \jll the eclipse was over, except for about 1J 
min. just before 3. The thermometer gradually rose to about 
64® 30', or a little more, but reached no higher during tlie re¬ 
mainder of the day. The gloom at the greatest occultation was 
to the full as considerable as I had expected. I thought it was 
equal to the twilight, when the sun is from 6® to 7® below the 
horison. Venus, I think, becomes visible when the sun’s de¬ 
pression is 44 ° or 5®. 

Hill-Top^ Wetherhy^ ) 
m Sept. 1820. j ■ 


Art. XXV .—Quarterly Abstract of the Diurnal Variation of 
the Magnetic Needle, By Colonel Beaufoy, F. R. S. 

Monthly Mean Variation of the Magnetic Needle. 
Variation West. 



f Morning, 

24° 

30' 

42" 

May, 

< Noon, 

24 

40 

08 


j[ Evening, 

24 

33 

00 


f Aforniijg, 

24 

29 

50 

June, - 

< Noon, 

24 

39 

16 


Evening, 

24 

33 

48 

July, 

CMorning, 

24 

28 

41 

< Noon, 

24 

39 

00 


Evening, 

24 

33 

26 


Mean Heat. 
May, 53°40 

June, 58.47 
July, 60.75 


Latitude, 51® 37' 44".3 N.; Lon^tude west in time, 1" 29. 


Rain and Evaporation. 


Month. 

llain.^ 

Evapor. 

% 

May, 

J une, 
July, 

Inches. 

3.383 

1.724 

1.936 

Inches. 

4.270 

4.391 

3.950 
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Aug. 10. Immersion of Ju-J llh 13'30"mean time at Bushey. 

^ piter’s Sat. (11 14 51 nieait time at Greenwich. 

Aug. 13. Immer&ion ot' Ju- f 13 52 27 mean time at Bushey. 

% piter’s 1 St Sat. (13 53 48 mean time at Greenwich. 

BIjshey Heath, | 

Stammoue, Jug- 17.1820. ) 


Ar'I'. XXVI .—Proceedings of the Royal Society of Edin¬ 
burgh. (Continued from Vol. III. p. 183.) 

June 1. 1820L ,A.n abstract of a mathematical paper by Pro¬ 
fessor Wallace was read. 

In the year 1808, Mr Wallace communicated to the Royal 
Society a paper on the Quadrature of the Conic Sections, and 
the Computation of Logarithms, which was published in Ae 
6 th vol. of its Transactions. In that paper, general expres¬ 
sions were given for the reciprocal of any elliptic or hyperbolic 
sector; also for the reciprocals of its second and third power, 
and analogous expressions w'crc investigated for the reciprocals 
of the powers of the logarithm of a number. .These were found 
by principles at once .simple and elementary, w'ithout any re¬ 
ference to the fluxional or other equivalent calculus; and, un¬ 
like the ordinary series, which in some cases converge t{X) slow 
to be of any practical use, tliey arc always applicable. In the 
paper to which this notice refers, the same elementary princi¬ 
ples are applied to the investigation of new series* for the simple 
powers of the areas of elliptic and hyperbolic sectors, and for 
the logarithm of a number, and these are at once simple and 
symmetrical in their form, and universally applicable. From 
the general expression for the area of the sector of aay conic 
section, we derive the following for the arc of a circle. 

Let a denote any arc of which the rad. =■ I. 

Put V for 1 — cos. a ^ 

n for 1 -p cos. a -j- 2 cos. ^*a 

n' for 1 -f cos. J a + 2 cos. J a. 

n" for 1 -p cos. J a -p 2 cos. | a 

for 1 -p cos. } a -p 2 cos. tz 

and so on. 
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V V V V 

Then a = sin. a (1 + - -; ^-- - ^-r-,--;; + &c.) 

' n nn n n' n n n 7t' n , ' 


The expressions for elliptic or hyperbolic areas, and forjthc 
logarithm of any number, are exactly of the same form.. 

The terms of this expression are formed from the cosines of 
a series of arcs or sectors, which constitute a geometrical pro-* 
gression. In like manner, the terms of the expression for an 
elliptic or hyperbt)lic sector, are formed from a series of abscis¬ 
sae corresponding to elliptic and hyperbolic sectors, each of 


which is one-half of tliat l)efbre it. 


These abscissae are fbund 


by precisely the same formula in the two curves; and in the 
beginning of the paper, general theorems arc investigated, 
which express the relation between the co-ordinates correspond¬ 
ing to an elliptic or hyperbolic sector, and thcjse which cor- 
rttpond to any multiple of that sector. The theorems arc de¬ 
duced from a single property common to both curves, without 
employing any geometrical constructions, and without intnxlu- 
cing impossible (juantities. 

Mr Thomas Allan read an account of a Petrifaction found 


in the neighbourhood of Edinburgh. 

At the same meeting, a ])aper by Mr Hercy was read, On 
the effects of injecting a solution of Opium into a Vein, in an 
anomalous nervous affection. 


At the same meeting the following members were elected : 

HoKonARY Member. 

• C«unt Berthollet. 


Foreign Members. 


M. Vauquelin.^ 

M. Legendre. 

M. Brochant. 

Baron Von Buch. 

M. Berzelius. 

Boron Krusenstern. 

M. Sismondi. 

, Ordinary Members. 


M. Poisson. 

M. Prony. 

M, Gauss. 

M. Blumenbach. 
Count Volta. 

M. Kaussler. 

M. Degcrando. 


John Hay, £sq. younger of Hayston. Dr BallingalL 
Captain Robert Hay, R. N. 

' The Society adjourned till November next. 


I 
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Art. XXVII ,—Proceedings of the Werneriun Nutm^al History 
Society. (Continued from p. 184.) 

August b. 1820. — M 11 SivRiGHT communicated to the Society 
a short account of a series of experiments he had made on .the 
teak wo(xl, (in confirmation of tliose previously made by Dr 
Wollaston,) from which it appears, that it contains a considerable 
quantity of silica, specimens of which he laid on tl\e table. He 
intimated lii.s intention of examining other hard and heavy 
w(X)ds, with the view of discovering their con.stitnent parts and 
other properties.—See p. 413, 

The Society adjourned till Novemlx'r. 


Art. XXVIII. — Proceedings of the Cmkbrulge Philosophical 

Society. 

As the fl)llowing abstract of two interesting papers, read by 
Mr Herschel, before the Cambridge $*hilosophical Society, did 
not reach ns till after that part of our number was printed, 
we avail ourselves of the present opportunity of laying it before 
our readers. 

April 17.—A paper by J. F. W. Herschel, Esq. was read. 
On the rotation impressed on the planes of Polarization of the 
rays of Light by jylates of rock-crystal, as connected with cer¬ 
tain peeullaritics in its crystalline form, SfC. <^e. 

In this ])aper the author has entered into an examination of 
that peculiai’ variety of crystallization in (|uartz, to which Haiiy 
has given the name Phigiedral. The*peculiar faces wdiich cha¬ 
racterise this variety, are situated unsymmetrically with respect 
to the a\i.s*ql' the primitive rhomboid, and in the same crystal 
uniforn.ly appear to lean as it were in one and the same direc¬ 
tion around the adjacent summit,^while in different crystals 
these directions difl'er. Mr Herschel has found, that the direc- 
tion of these faces, in all such crystals as he has been able to pro¬ 
cure, is the same wdth that in which a plate cut from them at 
right angles to the axis, turns about the plane of ^larization 
of a i^y transmitted along the axis. From this invariable cor¬ 
respondence, he concludes, that the forces wliich produce the 

u)[.. III. NO. (). ocTonFii 1820. p d 
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rotatory phenomena are the same with, or in some way dl- 
pendent on, those which have operated in producing these sin¬ 
gular decrements. 

May 1.—A paper by J. F. W. Herschel, Esq. was rezal, 
On the actim of Crystals with one aais on homogeneous' light. 
The object of this paper is to shew, that among crystals with 
one axis of double rtfraction, the utmost di\'ersity prevails in 
the scale of tints they develope on exposure to a polarised ray, 
and that their action in j)olarizing the differently coloured rays, 
is by no means proportional in all of them, or regulated by any 
simple or general law. The minerals confounded together un¬ 
der the common name of Apophyllite, are a strong example of 
this. In one variety of this body, the rays of all colours are 
polarized with nearly equal energy, the .slight maxhmm of 
action falling between the yellow and green. In a second, the 
polarizing energy descends' rapidly from the red to the yellow, 
where it is almost insensible, and then rises still more rapidly 
to the violet, where it exceeds the action on the red. A third 
has a minimum and almost insensible action on the indigo, 
from which it increases rapidly on both ades of this colour, and 
is greater on the red than on the violet rays. The.se three va¬ 
rieties all exhibit circular rings, whose tints deviate enormously 
from Newton’s scale, (in which the action increases regularly 
from the red to the violet,) and were all found united and co¬ 
hering in a single crystal: another instance of deviation from 
Newton’s scale is produced in the hyposulphate of lime, (a 
crystal with onfe axis). Flora all these Mr Herschel concludes, 
that the law of proportional action on the differently coloured 
rays in all crystals is utterly unfounded, a conclusion to which 
be had been before led by observations on llochelle salt. 


Akt. XXIX.—SCIEl^TIFIC INTELLIGENCE. 

I. NATURAL PHILOSOPHY. 

ASTRONOMY. 

. 1. Observatory at G'oUingen. —The new observatory aC Got¬ 
tingen, which was some years ago completed under the dircc- 
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tioB of the celebrated M. Gauss, is now [jrovitled with fixed 
instiyiments of high {lerfection, viz. a meridian circle by Rep- 
sold ; and another meridian-circle and transit-instrument by 
l&ichenbach. These instruments, which are circumstantially 
described in the literary Gazette of Gottingen, (Gottifiguhc 
Gelchrte Anzeigen, 1818, p. Ii257; 1819, p. 1665; 1820, 
p. 905.), are so perfect, that the two last shew, under favour¬ 
able circumstances, at nixin, stars of the fourth or even of the 
fifth magnitude. A regular course of observations is carried on 
at the observatory. M. Gauss, in concert with the astrono¬ 
mers of four or five other observatories, has been carrying on 
for some time a series of observations ujKm a fixed plan. The 
object of that plan is to determine the difference between the 
meridians of the observatories, by observing the right ascensions 
of the moon when she yiassea over the meridian. The moon is 
usually compared each night IVom Ihe first quarter till after tlie 
full with threes tars (previously selected and before announced to 
the five astronomers) near the moon, and almost on the same 
parallel. The harmony of the results has been greater tlian 
was expected, and is in some cai^es very surprising, as in the 
following exanqdes; 

Meridian Difference between G'ntiingen and Konigsherg. 

Difference of Meridian. 

1820, Feb. 22. two stars, . . - 42' 10".8 

April 21. one star, - - - -42 12.8 

22. three stars, . ^ , 42 13.6 

23. two stars, - - - 42 14.8 

26. two stars, - - - - 42 10.U 

t 

Meridian Difference between Gottingen and Dorpnt. 

1820, April 22. three stars, - - - , 67^ 6".7 

23. two stars, - - - - 67 8.6 

25. two stars, - - - - 67 5 .3 

2. Cemiet of 1819-—This comet is expected to arrive at its 
next perihelion about the middle of May 1822*, but it will be, 
scarcely visible at that time in any part of Europe. Before it 
reaches its perihelion, it will be too distant from thg Earth, qnd 
aftefwards it will be too far to the south to l>e seen in Europe. 
In the southern liemi.sj>herc, however, it will be finely seen, and 

n d 2 
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at the end of June ip S. latitude 77°, its light will be more than 
26 times as intense as when it was discovered at Marseille^ on 
the 26th November 1818. The following elements have been 
deduced by Dr Brinkley from three observations made on tKe 
meridian, on the 4th, 5th and 6th of July, and further cor¬ 
rected by observations on the 4th, 13th and 20th of July. 


Passage of perihelion at Observatory ol 
Tnnity College, Dublin. Meantime. 
Perihelion distance, , _ . 

Longitude of ncxle, . - _ 

Inclination, - _ _ _ 

Place of perihelion, . . . 

Motion direct. 


I June 27, 16h 26'46" 

0.341051 
95 3- 43 ' 44/' 

. 80“ 45' 53" 

95.170 5 ' 5 " 


3. Figure of the Sun. —M. Mosotti, in a Memoir on the 
Figure of the Sun, after giving analytical expi cssions for the 
horizontal and vertical diameters of that planet, compare.s the 
values which they furnish with 1683 obst;rvations of the sun’s 
diameter made by M. Cesaris, and he arrives at the same ctm- 
ciusion which M. Littrow Lad deduced from more than 400 of 
Maskelyne’s observations, viz. that the sun is elongated towards 
its ]K)les 5^^. The determinations of M. Piazzi, and the appli¬ 
cation of* M. Mosotti’s formula* to some observations of M. Car- 
Vmi, give the ojijwsite result, lliat the sun is flattened aliout 
at its jK)les.— Eplunncridc.s de Milan, 1820. 


Ol'TlCS. 

^ • 

4. Case of Lateral Mirage .—A curious case of lateral mirage 
was observed at Geneva on the 17thSc])temberl8]8, at 10 oVlcKik, 
P. M. by MM. Jiirine am*’. Soret. A bark near Bcllcrive, at 
the distance of about 4000 toises from Geneva, was seen ap¬ 
proaching to Gt«ieva by the left bank of the lake; aifd at the 
same time, an image of the sails was observed alwive the water, 
which, instead of following the direction of the bark, separated 
from it, and appeared t<j ajiproach Geneva by the right bank of 
,the lake,—the* image moving from east to we.st, while the bark 
moved from north to south. When the image separated from 
the bark, it w'as of the same dimensions as the bark ; but it di- 
minished as it receded from it, so as to be reduced to one'half 
when the mirage ceased.— Joarn. de Physique, Mars 1820, 
tom. \c. p 217. 
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• MAGNETISM. 

5. (ht ilie Dip of the Needle and the Intensity of the Mag^ 
netk Force .—The following observations on the dip of the 
needle and the intensity of the magnetic force, have b§en col¬ 
lected and calculated by Professor Hansteen. . 




Intensity of the 


Intensity of the 


Dip. 

Magnetic Force. 

. Dip- 

Magnetic Force. 

Peru, 

0" 0 

1.0000 

Hare Island, 82* 49' 

1.6939 

Mexico, 

42 10 

1.3155 

Davis’Straits, 93 8 

1.6900 

Paris, 

68 38 

1.3482 

Baffin's Bay, 84 25 

1.6685 

London, 

70 33 

1.4142 

- 84 39 

1.7349 

Christiana, 

* 72 30 

1.4959 

84 44 

1.6943 

Arendahl, 

72 45 

1.4756 

- 85 54A 

1.7383 

Brassa, 

74 21 

1.4941 

-86 9 

1.7606 

(). Magnciie . 

Equator. —M. 

Morlet, in a Memoir on Ter- 


restrial Magnetism, has shewn tTiat the magnetic cijualor cuts 
the terrestrial equator twicc^ and is once a tangent to it. It un¬ 
dergoes diflerent inflexions, and does not deviate more than 1-P 
or 15’ on either side of the line. » 


HVDKODYNAMICS. 

7. Dr Coatees Hydrostatical Balance .—The objc'ct of this 
instrument is to ascertain the specifle gravity of minerals, &c. 
wit hout the aid ol‘ calculation. 11 is nothing more than a common 
steelyard, the shorter arm of which is undivided, while the longer 
arm ha.s engraven on it a scale, every division of which, reckon¬ 
ing from the extremity of the stedyard, is marked with a num¬ 
ber which is the cpiotient of the length of the whole scale, di¬ 
vided by the distance of the division from the end. Thus, 2 is 
placed at half the length, 3 at one-third of the length, and so 
on, up to the specific gravity of platinum. Whei> the instru¬ 
ment is used, any convenient weight is suspended by a hcH)k 
from the notch at the end of the longer arm. The mineral is 
then hung at tin? other end by a horse-hair, until it is in e(|uilibrio 
with the weight. It is then immersed in water, without chang¬ 
ing its place on the steelyard, and an equilibrium is obtained^a 
second time by shifting the weight; and when this is obtained, 
tWe hook of the weight will point out the s])ecifl«#gravity cm the 
scale. 
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8 . Velocity of FluitU. —It appears from the experiments of 
M. Lehot, that the adhesion of water and alcohol to glass di- 
nunishes in proportion as the temperature is increased ; and 
that under the same pressure, a jet of water which escapes hy a 
verticai capillary tube will rise higher as the temperature be¬ 
comes greater.— Bibl. IJnivers. Mars 1820, p. 225. 

, IMETKOKOLOGY. 

e 

9. Paraselene seen at Liverpool. —This rai’e meteor was 
observed by Dr Traill at Liverpool, on the evening of the 30th 
of March 1820, alxjut 10 o’cloeje. The moon was j^hen about 
35° above the southern horizon. The atmosphere was nearly 
calm, but rather cloudy, and obscured by a slight haze. A 
wide halo, faintly exhibiting the prismatic colours, was described 
round the moon as a centre, ^nd had a small portion of its cir¬ 
cumference cut off by the horizon. This circular band was in¬ 
tersected by two small segments of a larger circle, which, if 
cximplcted, would have passed through the moon, and parallel 
to the horizon. These segments were of a paler colour than the 
first mentioned circle. At the points of intersection appeared 
two pretty well defined luminous discs, equalling the moon in 
size, but less brilliant. The western paraselene had a tail or 
coma, which was directed from the moon. The coma of the 
ea.stern paraselene was much less distinctly marked, and was 
won lost in the adjoining segment of the larger circle How 
long the meteor lg,sted is wot ascertained. Dr Traill’s atten¬ 
tion was directed by a friend to an unusual appearance in the 
sky about 10 o’clock; and then these phenomena were visible 
to him and several other infiividuals for above half an hour. 
The whole^ gradually laded away. The accompanying ^figure, 
Plate i:^:. Fig. 1 It will give a tolerable idea of the meteor. 

10 . Meteoric Stones in the Form of Leaxm. —A meteoric 
substance like black paper is safd to have fallen Viear Kanden in 
Courland, on ihc^ 31st JaViuary 1686. This fact led M. Von 
(jhrotthus to recognise it in a substance in his own museum, 
which had a label attached to it, stating it to be of jneteoric ori¬ 
gin. • It is a iiMss of black leaves resembling burnt paper; bttt 
it isr harder, brittle, and coheres together. It has been found 
to consist of ylica, inagTic^ia, iron, some nickel, and traces of 
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dirotnium, the same ingredients as those of meteoric stones.-— 
Anif. of Phil, No. 91. p. 68. 

«11. Dekross's Observations on During ten years, 

M. Delcross had observ ed lliat hail consisted of spherical py¬ 
ramids or fragments of spheres, which had begn broken by 
some explosion, and the cleavages of which always passed 
through the centre of the sphere. He frequently looked in 
vain for the original sphere, but never obseiwed it till the 4th 
July 1819, during the dreadful hailstorm at Ba9onniere. Some 
of the spheres were fifteen inches in circumference.— BibUoth, 
Univcrselle^ Feb. 1820, p. 154.-157. 

12. Height of Meteors from which Meteoric Stones are pro~ 
/trCcd.—Acconling to the observations of M. H. Dutroclict, the 
height of the meteor which projected the meteoric stones at 
Charsouville, in the department of the Loiret, on the 23d No¬ 
vember 1810, was about 14,724 toises. Mr Bowditch found, 
that the perpendicular altitude of the meteor which discharged 
the meteoric stones at Weston in JS'orth America, on the 14th 
December 1807, was 15,360 toises, or about 16 miles.— Jonrn. dc 
Physique j Mars 1820, tom. xc. p. 227. 

11. CHEMISTRY. 

13. Five New Alkaline Bodies. —M. Van Mons has announ¬ 
ced, that Dr Brandos has discovered new alkalies in the follow¬ 
ing plants, viz. Datura stramonium, Hyoscyamus niger, Aco- 
nitiim napellus, Atropa bclladouha, and Cicuta virosa. The 
alkali from the Atropa he has found to constitute the ingre¬ 
dient which gives that plant its jx^cullar properties. Its colour 
is brilliant white. It cry.stallises in long needles; is tasteless, 
and slightly soluble in water and alcohol. It, withst5nds a mo¬ 
derate heat. It forms with acids regular salts, ami neutralises 
a considerable proportion of acic^. Sulphate (fatropia consists vf 

' Sulphuric acid, , 36.52 

Atropia, 3S.9S 

IVater, 2'1.55 


100.00 
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Atropia and potash^ mixed together and exposed to a red heat, 
yield ashes, which, when mixed witli muriate of iron, strike a 
lively red colour. The alkali from the Hyoscyamus niger, e^pn 
when heated to redness with charcoal, is not easily altered. It 
crystallises iq long prisms, and when saturated with sulphuric 
acid, and especially with nitric acid, forms very characteristic 
salts.—See Journ. de Pharm. and Ann. of Phil. No. 91, p. 69. 

14. Curious'Kltyerimmt with Iodine .—According to Van 
Mons, if we dissolve some iodine in muriatic acid, and pour am¬ 
monia over the solution, so that the two liquids do not mix, the 
iodine will in a short time crystallise between the two liquids, in 
fine pyramids, having their bases turned towards the surface of 
the liquid. 

15. Native Combination of Sulfihatc Barium and Fluoride 
of Calcium .—This singular substance, obtained in Derbyshire 
many years ago, has been recenily examined by Mr Smithson. 
It formed a vein about an inch wide in a coarse shell-limestone. 
Next to this substance was a layer of crystals of sulphuret of 
lead; and between these and the limestone-rock, a layer of cry¬ 
stals of carbonate of calcium. This compound substance is wj 
like fine compact grey limestone, that the eye cannot distinguish 
them. Its S})ccific gravity is 3.750, and it consisted of 

Sulphate ol‘ barium, 51.5 

Fluoride of calcium, 48.5 

r • 100.0 

“ This mineral,’' says Mr Smithson, pre.sent.s us with a re¬ 
markable ca.se of combination, that of a neutral salt witli a body 
which is not a salt, but belongs to an order w'hich is analogous 
to metallic'oxides. I have met with another instance of Uie 
kind. I have examined transparent cry.stals com})osed of anhy¬ 
drous sulphate of calcium, and chloride of .scKlium.”— Ann. of 

PAi/. No.9I. p. 49. 

16. Flame of Hydrogen rendered luminous .—Dr Hare of 
l^hiladeljihia has rendered the flame of hydrogen luminous like 
that of oil, by adding a small quantity of oil of turpentine to tlu- 
u.suaFmi.xturc lor generating that gas. The light seems gi-eater 
than that of carburetted hydrogen. He fi)und al.so that the ad- 
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(lition ot turpentine to alcohol, gives this fluid the 

property of burning with a highly luminous flame, and that 
thei« is a certain point in the proportions, when the mixture 
burns without smoke, like a gas light. Silliman’s American 
Journal of Science^ vol. ii. p. 172. . * 

17. hmtatifjfns of Meteoric Irofi .—In order to imitate the 
Siberian meteoric iron, Mr Stodart and Mi Faraday fused 
some horse shoe-nails with 10 per cent, of nickel. The metals 
were found perfectly combined, and when polished, it had a 
yellow tinge. It was less rusted in a moist atmosphere than 
pure iron; but what was very .singular, the .same quantity of 
nickel, wlien alloyed with steef accelerated its rusting instead of 
preventing it. Journ. of Srienre, N° 18. p. 325. 

18. Method (f viak'vng Woot ::.'—Tim following uietl)t*ti of 
making wootz i.s given in tlie paper just quoted. Pure steel in 
small pieces, or gcMDd iron mixed Mith charcoal [K)wder, were 
heated intensely for a long time, and formed highly crystalline 
carburets, composed ol‘91‘.3() iron, and 5.04 carbon. This be¬ 
ing broken, and rubbed to powder in a mortar, was mixed witli 
pure alumine, and the whole intensely heated in a close crucible 
for a considerable time. The result was a brittle alloy of a 
white colour, and close granular texture, coiisi.sting of 6.4 per 
cent, alumine, and a portion of carbon. When 700 grains of 
go<xl steel, and 40 of‘ the alumine alloy, were fused together, 
they yielded a gof)d malleable butt(»n, which being forged into a 
bar, and polished, gave, by the application of diluted sulphuric 
acid, the beautifid damask which is peculiar to w<.x)tz; and which 
wootz retains even after re])catetl lusi6ns. A second specimen 
obtained from^^OO grains of the same steel, and 67 of the alu¬ 
mine alloy, possessed all the appreciable characteks of the best 
Bombay Avootz. Journ (f Science^ No. 18. p. 320. 

19. Dcvelopcmeni (f Heat by freezing. —H. T. de la Betdie, 
Esq. has published in the Bihliothequc (jmverscUe^ for Janu¬ 
ary 1820, p. 6. an ingenious method of exhibiting the heat 
which is developed by water during congelation. Having pla¬ 
ced tw^ parts of olive oil al)ove one of tvater, in a glass? phial, he' 
exposed it to a tem}K*rature of 11" of Fahrenheit. In a short 
time the temperaltire of the water descended below 32®, but ic- 
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ascended to it at Vhe instant of conjijelation. The oil, however, 
remained liquid, thoupjli ex}x)8cd to a degree of cold much 
greater than that at which it freezes, and did not freeze foj. two 
or tliree hours after the water appeared to be frozen. This ef¬ 
fect w^as owing to the disengagement of the latent heat of the 
water, during'its conversion into ice. 

20 . Antidote against Corrosive Sublimate. —In the course of 
his experiments on gluten, Dr Tatldei found, that wheaten hour 
and gluten, reduced corrosive sublimate to the state of calomel, 
and that considerable quantities of a mixture of flour or gluten, 
with corrosive sublimate, might be taken by animals %vithout 
any injurious effects. In this way, fourteem grains of sublimate 
were given in less than twelve hours to rabbits and jwultry 
without injury, whereas a single grain would have been fatal, if 
taken alone. In order to’ render a grain of the corrosive subli¬ 
mate innocent, 25 grains of" fresh glutcnj or 13 of dry gluten, 
or from 500 to 600 grains of wlieaten flour are necessary,— 
Giornale di Fisica^ ii. pi 375. 


21. Chrome the characteristic ingredient o/" Meteoric Stones. 
—Nickel has hitherto been considered as the most characteristic 
ingredient of meteoric stones, because it has l^een found in con¬ 
siderable quantity, and lias also been met with in meteoric iron. 
As chrome was not found in the meteoric stones w hich fell at 
Stafmeren in Moravia, it has been regarded as less characteristic 
of them than nickel. M.^Laugier, how'ever, has found, that the 
meteoric stone which fell at Jonzac on the 13th June 1819, 
contained no nickel, as appears from tlie following analysis; 


Oxide of Iron, 

36 

Silex, 

• 46 

Aluminc, 

6 

Lime, 

7.50 

Oxide of Manganeec, 

2.80 

Magnesia, 

1.60 

Sulphur, * - 

1.50 

ckromc, 

1 

102.40 


'In re-exa!nining the stone which fell in Moravia, he has ^so as¬ 
certained that it actually contains a hodf'per cent of chrome y 
an<l hence he concludes, that in so far as our knowlcge goes, 
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chrome should be considered as the most constant ingredient of 
meteoric stones. Journal de Physique, Avril 1820. tom. xc. 
p. 312. 

22. Muriate of Potash in Rock-Salt. —M. Vogel has disqp- 
vered that muriate of potash exists in rock-salt,^ and in com¬ 
mon salt extracted from brine springs. See 'Gilbert’s Annalen, 
LX IV. p. 157. 

23. Benzoic Acid. —M. Vogel has discovered benzoic acid 
in a crystallised state between the skin and the kernel of the 
Tonquin bean (from the Dipteryx odorata of Willdenow.) He 
also found this acid in the flowers of the Trifolium mclilotus 
officinalis., in such quantity, that lie thinks it might be profitably 
extracted from them for the purposes of sale. Sec Gilbert’s 
Aimalen, lxiv. p. 161. 

III. NATURAL HISTORY. 

MINEKALOGY AND OEo’lOGY. 

24. Neia Ores of Lead .—We have stated in an account of 
some new ores of lead, published in last N°. p. 138. that I)r 
Fyfe found one of them to be a sulpho-carbonate of lead, and 
we stated, out of justice to that chemist, that he communicated 
this fact to us on the 6th of March. We understand tliat Mr • 
llrooke’s experiments on “ Three new species of Lead-ore” 
were made in 1819, long before any e:jperimcnts iwere made in 
Scotland; but even if this had not been the case, the single ex¬ 
periment made by Dr Fyfe could never have been regarded as 
interfering with the right of Mr Brook^ to be considered as tlie 
first who deterja^ed these specimens to be new ores. Wo have 
some reason, however, to think that the ores examined in Edin¬ 
burgh arc not the same as those described by Mr Brooke.— d. b. 

% 

25. Wahlenberg's Gcohgy of Sweden .—celebrated Swe¬ 
dish botanist has for some years past devoted his, time to the 
study of geognosy; and in the summer of 1817, he made a geo¬ 
logical survey of the southern part of Sweden. Lately he has 
pubhslicd in the Acta Upsalienses, a masterly memdir on the** 
petrifactions of Sw'eden, particularly descriptive of those met 

■ with in transition rocks. lie has also published, as a prodro- 
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mus, an essay on the general geognostic structure of Sweden, 
which displays his usual acuteness and sagacity. 

26. Diminution of the Waters of the Globe .—Mountains 
having been conjectured to be formations from a state of solu¬ 
tion in water, it has been inquired, “ What has become of the 
vast body of fluid which formerly covered the earth, and stood 
over even the Itighest mountain peaks The following state¬ 
ment it is presumed may remove some of the difficulties at¬ 
tending this question. Salts, when crystallizing from a state 
of aqueous solution, are npt confined to the surface of the 
liquid, but frequently rise above it. This oflect being consider¬ 
able in the small scale in oiir soda cisterns, how much more 
striking must it not have been during the crystallization of 
mountains. If crystals ,in a soda cistern shoot an inch above 
the surface of the solution, it cannot excite surprise if, in the 
vast primeval fluid, crystallizations have in this way risen tnany 
thousand feet above the level of the fluid. If this be admitted as ' 
a fair inference, it will go far in assisting us to exjdain \\ hat has 
been called the diminution of the (original w aters ol‘ the globe. 

27. Relief Qhbe. —(Charles ]’. Khumnier, an artist of Hcrlin, 
has lately published a globe, in which the mountains are beau¬ 
tifully (executed in rcllf. It is admirably calculated lor coni- 
municatinff iastiim and accurate ideas of the distribution and 
grouping of the great range's of mountains, and table lands 
in the diftcreflt quarters of the globe. There are globes of this 
description of different sizes and prices. Globe, 16 inches in 
diameter, 8 dollars, without names,—with names 11 dollars. 
Globe 26 inches diameter, 25 dollars, without names,—with 
nameS, degrees, and finely finished, 50 dollars. * » 

28. Pansntr on the Fall of the Wolga.—~\o a paper of Dr 
Pansner’s in the 6th Number of the Petersburgh Journal, “ On 
the difference of height between Ostaschkdw and Astrachan, or 
the fall of •the Wolga between the.se two places,” we find the 
following facts. From numerous observations made by M. Voii 
Pansner, it appears, that Astrachan is situated 155.13 French 
'feet hehw the level of the sea. The lately published <sbserva- 
tions of the academician Inochodzowat Kanuischen on the Wol- 
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ga, which is 568 wersts ^oni Astraciian, prove that it is 189 
English feet below the level of the barometer at*St Petersburg}!. 
Now, as Petersburgh is 65.24 French feet above the level of 
the sfea, Kaniuschen must be 112.1 lower than the surface of 
the sea. ‘ From this it follows, that the idea of. a subterranean 
cpmmunication with the Caspian, and the higher lying BlA:k 
Sea, is absurd. M. Von Pansner records ^mother calculation, 
wliicli alst! proves that Astrachan lies lower than the level of the 
sea. M. Inochodzow says, Nikolajew is 28.462 French feet 
lower than Petersburg}!; if Petersburgh is 65.244 Frenc}! feet 
above t}ie level of t}!e sea, Nikolajew is 36.782 Frencli feet 
above the level of the sea. Hut Astrachan is 155.128 French feet 
below the level of the sea; Therefoje Nikolajew is 191.910 
French feet above Astrachan.—It also follows, from tlie obser¬ 
vation of Dr Haas (Ma Visite aux Eaux d’Alexandre en 1809 
et 1810, Moscow, 1811, p. 115.-120.), that Neutscherkask lies 
192.811 French feet alK)ve Astrachan. But froii! Neutschcr- 


ka.sk to the Black Sea, the fall of the River Don is scarce¬ 
ly more than 8 feet. So tliat the Blaj.*k Sea must be at least 
185 feet higher than the (-aspian Sea. Pallas in liis Travels 
speaks of the comparatively low level of the surface of the C'as- 
pian, when coi!trasted with otl!er lakes.. Engelhardt and Par¬ 
rot, in their late Travels in the Crimea and the Caucasus, say 
that tlie Caspian is 304.8 French feet lower ilian the Black Sea. 
These facts contradict the groundless opinion of Reinegg, as 


stated in his Topography of the Caucasus, that the situation of 
the Caspian Sea is much higher tliaa tliat of tV' Black Sea. 


M. Pansner, from nunierojis barometrical ()l)servations, inters. 


that Ostascl!k()W is 802.84 French teet above the le\ el of the 
sea; but Astrachan is 156.13 Frciyl! feet Ijclow the level of 
the sea; SG.-fffiir tjie relative height between Ostaschkow and 
Astrachan, or the fall of the Wolga, is 957.97 French feet. 


Pansner concludes his memoir with the following remark ; 
** Geognostically cotisidered, the Mons Alaunus of the ancients, 
the Height of the Wolga of modern geogiaphers, is nothing- 
more than a gentle inclined rising ground, inrersc'ctcd by nume¬ 
rous rivulets. The only rocks are those of the secondary and 


alluvial classes ; and the surrounding flat country ts covered 


witli fine sea sand and numerous boulders, resembling those* 



410 Scientific InieUigcnce. 

scattered along" the shores of the B? Itic. These facts prove, 
that this place, in former times, when covered with th^ waters 
of the ocean, was nothing more than a submarine shallow; and 
thus destroy the idea of a broken chain of granite fancied by 
some travellers. This height,* however, is interesting to the 
gediogist, on account of its being one of the highest points in 
the north of 'Europe, containing petrifactions of sea animals. 
The greatest height I met with in this district, during my 
journey in August 1807, is between the towns of Ostaschkow 
and Waldai, 1311.97 French feet above Astrachan, which is 
1050.84 above the level of the sea.” 

29 . Neiv Worka on Petrifactions. —1. The well known geologist, 
Baron Von Schlotheim, is just alx)ut to publish an extensive 
w'ork on petrifactions, and, judging from the accuracy and exten¬ 
sive knowledge of the author, it cannot fail to prove a valuable 
addition to this interesting branch of natural history. 2. Em- 
merhng, the mineralogist, has also announced a work on the 
fossil organic remains met with in brown coal, and other new 
formations of the same description. 3. There has just been 
published at Leipzig, a work in folio, with numerous plates, 
entitled Geognostical Flora of a former world, by Graf Kasper 
von Sternberg. From the plates of this work, sent to the Wer¬ 
nerian Society by Count Breunner, the drawings appear to be 
faithfully executed, and many of the objecLs represented are of 
the same description with those so abundantly distributed in 
our coal-fields. 

ZOOLOGY. 

30. Ursus longirostric {Ursine Sloth, Shaw.) —In the year 
1792 , there was shewn in :'^jondon, under the name Limumon~ 
sier, an unknown animal from the neighbourhoocTbf Patna in 
Bengal. Pennant and Shaw who examined it, said it had grin¬ 
ders and canine teeth, but no fore-teeth, and hence they refer¬ 
red it to the genus Bradypus or Sloth, and from its general re¬ 
semblance to‘'the bear, named it Ursine Sloth. This erroneous 
opinion was adopted by several succeeding naturalists. Illiger 
referred it to the family Tardigrada, conadering the description 
of Pennant and Shaw as correct; but on account of the"* form 
and number of its tectli, and the form of its claws, he sep.irated 
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it irdiji the genus Bradj^us, and described it as a distinct ge¬ 
nus under the name Prochilus, from its ren>arkably moveable 
and extensile lip. It ii also nientioned hy Cuvier; but he he¬ 
sitates as to its true place in the system, and remarks, that the 
form of its teeth does not agfh^ with those of the sloth tribe. 
^Very lately, Tiedemann, the celebrated comparative anatowist, 
had an opportunity of examining a live spe^cimen. of this carious 
animal, and was thus enabled to refer it to its true ])lace in the 
system. He finds that it is provided with cilttii>g teeth, and 
belongs not to the slo h, but to the bear or ursus tribe. The 
following is his description, “ Ursus longirostris: naso elongate; 
labiis protensilibus ; corpore j)ilis longis, densis et nigris tecto : 
collo macula alba cordiforme ornato.” According to Dr Francis 
Hamilton, it lives in holes which it digs, and subsists on fruit.s, 
sorgho, and white ants. 

31. Account of a vessel struck tvkh a Sword-fish.—K vessel 
which arrived at Liverp(xjl about a year ago, (the Kitty, Captain 
Hodson,) from a voyage to the coast of Africa, being put into 
the graving-dock for the purpose of receiving some repairs, was 
found to be perforated through the how, by a hard bony substance. 
This substance, probably a part of the rostrum of a Xiphias or 
Sword-fish, had penetrated through a«solid part of the vessel, 
where die thickness in timber and planks was 12 inches of sound 
oak. The shattered end of the bone was visible on the out¬ 
side, and the smaller extremity appeared within the ceiling. 
The latter part being observed by a carpenter, who mistook it 
for a trenail, he struck at it a blow.with a mallet, by which a 
portion of the tip was broken off. Finding it to be something 
curious, he pointed it out to Messrs J. and 11. Fisher, shipbuild¬ 
ers, the owners of the vessel, who caused it to be taken out. 
The posit’the bone was at the distance of four foet, hori¬ 
zontally from the stem, and two feet below the surface of die 
water when the vessel was afloat. Hence, it appeared, that 
when die ship had* been in rapid progress through the water, 
she had been met and struck by a swofd-fish advancing in an 
opposite direction, by the shock of which,, or by the action of ^ 
the water forced past the body of the arimal by the vessel’s 
progress, the snout had been broken off and detaehed. The 
blow, though it must have been singularly forcible, was not ob- 
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served by ai\y person in tlie ship. the bone been ^^tk- 

drawn, the vessel .would probably have Ibundered. The sub¬ 
stances through which it had penetrated^ were, a sheet of cop¬ 
per, an oak plank inches in thickness, a solid oak timber^, of 
inches, and another plank ^>o of oak, of 9 inches.. The 
lion^Ksubstance, which, througli the politeness of Messrs Fisher, 
I was allowed io exmnine, is 15' inches in length, 9^ inches 
greatest diameter, and weighs 1 lb. 9 oz. It is nearly cylindri¬ 
cal at the poiiU, but considerably compressed towards the root. 
The longest and shortest diameters in the middle, are respec¬ 
tively inches and tliickest part, near the 

extremity, 9 inches and lx’®-- Most of the surface is rough,^ 
the colour grey, the fracture splintery. The roughness, which 
extends all round the bone to the distance of 5 or 6 inches 
from the point, and indeed all over it, excepting on a part of 
the surface, consists of minute tubercles or denticles, imbedded 
in a substance having the ajtpearance of an incrustation of the 
Unekness of a shilling. Some of the tubercles are wanting, but 
their cavities remain visible. Whether thestj tubercles are na¬ 
tural to the substance on which they arc found, or whether they 
are the incrustation of a species of sortularia, I hatl not an op- 
j)ortunity of determining. That part of the surface wliich is free 
from any denticles, aj)pcars of a fibrous bony texture. The 
broken extremity is hard, white, and splintery in the fracture. 
In the interior of the bone are four angular j)erl“orations, running 
longitudinally alino.st as far as the very tip; they are from ^'^tli 
to jth of an inclt in theirlarge.st diameter.— Wyn. Scoreshy^ym, 

39. Propagation of the common Karth-Worm. —Swammer¬ 
dam says, that the common earth-worm is first extruded in the 
form of ova or eggs, whiki many later writers, on the con- 
trary, rfiaintain, that they are viviparous q.’ ’pftAA'.ce living 
young. In an excellent inaugural thesis by Dr Leo, on the 
structure of the I Aimbricus terrestris, published in Germany, the 
old 'opinion of Swammerdam is confirmed, ‘and the accuracy 
of Dr Leo’s observations has been confirmed by the approval 
of the celebrated Rudolphi. 

33. Presentation of Eggs. —As it is of great importance in a 
zoological, and even in an economical view, to be able to tran’spovt 
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^gjj^Q'esh from one cou^ry to another, it has been propos^^lh^ 
^ bes^ mode of efiectiig t^is, to varnish th^m wiA gum«ara> 
bic, and then imbed them in pounded charcoal. The gum-arabic 
answers better than vamisl^ as it can be easily removed by 
washing in water, and the bed o^harcoal, by maintaining around 
the eggs a pretty uniform temp^ls^ure, prevents them iromjmlf- 
feiing from the great alternations of heat and cold, dxperient^ 
in carrying them to different countries. * 


BOTANY. 


34. Nature Hard Woods .—We have already alluded to 
the remarkably abundant formation of calcareous earth in the 
genus Chara,* and in that curiotis tribe of vegetables so often 
considered as of animal origin, and named Corallina. Other 
plants are particularly distinguished ,by the quantity of silica 
they secrete, and of these, the best known are the rush and the 
bamboo. Masse.s of silica of considerable magnitude have been * 
cut out of the teak-wood; this circumstance, conjoined with the 
hardness and weight of the wood, led Professor Jameson to 
conjecture, that the teak, and other fimilar woods, mig^t con* 
tain silica, or even adamaritine carbonaceous matter. This ccm- 
jecture has been confirmed in part by the experiments on teak 
made by Dr Wollaston, on the suggestion ^ Professor Jamesoti^ 
who found that it contained a con8iderdt)le pOTtion of tihca, and 
similar results have been since obtained by Mr Sivrightof Meg- 
getland, of which an account was lately (x>mmunicat{Hl to the 
Wernerian Society, 

35. Uses of Iceland Moss .—The esculent properties of the 
Iceland lichen are well known in many districts on the Conti¬ 
nent of Europe. Of late years it has been proposed to use it 
either alon^^NUnixed with flour in^he composition of bread in 
those districts ^ere flour is scarce. The Saxon Government 
lately^ published a Report on this subject, which is full of 
information interesting to those* mountainous districts, where 
this plant abounds. In tlus report, sre are. informed,' that 6 
pounds and 22 loth of licheii meal bdled with* fourteen times 
its quantity of water, and baked in this slate with 59^ pounds *. 
of ^bur,pi:^ucedlll| pounds of good household-bread. With¬ 
out this addition, the flour would not have produ^ more dian 

VOL. ni. NO. 6. OCTOBIER 1820. 


£ • 



41 i Scientific InUlllgpnce.^ 

78| pouncls of bread; consequently, ^is addition of 6 |<^]lds 
and 22 loths of lichen meal has cfecas'^ned an increas^of 82| 
of good bread. It is known, that S pounds of flour yield 
4 pounds of household bread. /One pound of lichen Eieal, 
added in the form of paste, >^ves an addition of nearly 6 
pouRsds, and therefore is eq'Mvalent in this view, to about 8|, 
pounds of floi]>r, because it affords above By times more bread 
than diis. But at present neariy all the Iceland moss col¬ 
lected in G«rmjtny, is sent through Hamburgh to England, 
where it is used in brewing, and in tlie composition of sliip- 
Inscuit, as it is said biscuit which contains it as a constituent 
part is not attacked by worms^ and suflers little from tlie action 
of sea-water. This lichen, when deprived of its bitter principle, 
forms an excellent soup, and when coagulated, a good jelly; 
and it has been recommended in this prepared state as an ex- 
^ cellent substitute for sago, (the pith of the Cycas circinalis), 
salep, and even for chocolate. 

86. Plants w^ich have been cor^oundcd with Animah.-^l?vo- 
fessor Sdiweigger of Kqnigsberg, in a lately published, very 
amusing and interesting work, enti^^ed Beobachtungen auf 
Natuihistmischen Reiseu,^ maintains, that several bodies describ¬ 
ed as zocphytes, are true plants, such as Corallina, and several 
other genera. He examined the Corallina Opuntm in difierent 
stages of its growth, and found it had the vegetable structure, 
and that its calcareous crust was formed in the same manner as 
w observed in the vegetable genus Chara. The Corallina rtt- 
bens he also discovered to'be a plant; and proved the same to 
be the case with the Corallina qfiicinaliSf that species so fre¬ 
quently met with in the Frith of Forth, and all around the coasts 
of this island. The Millefi^a coriacea^ from observations de¬ 
tailed in' the work, appears also to be a calcareous ftiimt; and 
Schweigger is of o{^on, that all the species of the Lamarck¬ 
ian genera CoraMna, PinctUus and Flahellaria are of th6 
same description. The Mcyomum bursa, which Linnseus ranges 
in tlie animal kihgdom, is described as a fucus by Turner, 
, under the name Fucus bursa, the author of English Bo¬ 
tany also figures it as a cryptogamous plant, while |^marck 
•dl| retains it in the animal genus Alcyonium. Olivi* describes 
it.as a particular vegetable genus, under the title Laiharkia: 
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by burning, a/herniaintains that tlm qua^tity^bf potash 
is much increased byfthe butncfacdve inrocess. Tim r^ark is 
not new, for we find it meinoned ijD.the second volti^ bf S(^re< 
bet's Sammiungverschkdenehi^hr^^^ piibbAed in 
putrid wood was recommendedl^^obiidniiig a^h©8 inpfir^^wliltis^^ 
fresh wood. 5. Plants which werfe S^owed^tiB gwwp in a aolutiall^^ 
natron, absorbed by tliejr roots a con^^bl^ pm'tion c^ the alk^i^ 
but none of this appeared when the ashes of thd^ittrf^eie eXiSthin* 
ed: In place of it, appeared potash; and hence it la coniKtpred, 
that vegetables have Ae power of ^inverting ttatnOh hilo 

35. CuUivatwn of Tea in ^xras m 

that it is not true, as is generally ,:ri^iarted, darf the B^a?il^ 
Government is making great exertkxxs|a iflti»ducihg ihe.tea'-phHjfr 
into Brazil. The fact is amply as h:^Bow8: late pri|oe 

minister Arrugo brought a few Chinese to with ^ 

view of making the trial of raiang in thirt country) but 
both the soil and climate were found to be unfavourable, and 
the plan was immediately abandoned^ The san^ misrepra^-* 
tatlon exists in regard to the culture of the dove wid odicir 
oriental spices in Brazil. 

36. Effect of Hoi Water in reviving ^hufers.^tn Thom¬ 
son’s Annals of Philosophy, it is said, that if flowers whidi have 
been twenty-four hours out of waterifend are decayed, are plun¬ 
ged into hot water, that, as the water gradually cools, they be¬ 
come again quite fresh. This fact, while many discredit it, has 
been long familiar to those who live in ^le vicinit^ of hot springs, 
and who have remarked, that decayed flowers plunged into the 
waters of tlie springs become agmn fredi and beautiful. 

37. New Febrifuge Bark--^A Jfew South American febri¬ 
fuge hark^^ffSo^siiTub known to the Indians under the name 
ChimninhOf and which Dr Joseph Pavg^of Madrid, tai'anges 
in the vegetable system as a new gutiu^Bider die title Unanuea 
febrifuga, has been lately employed in 5 b 

in ofthe cinchona or Peruvian baa^, and witfli-fctinguish- 
ed succeSa According to the published report, the physicaafls 
We been enabled, by means of diis new andj^werful reroedjj, 
to cut short fevers which did not yield to the cinchona. 

c c S 
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38. Dr Holland the Discoverer of Native Boracic Acid in the 
Crater ^ Volcano.-^In the first volume of the Transactions ‘of 
the G^^Iogical Society of Londor^we are informed by the late 
Mr Smithson Tennant, that on‘‘examining a set of minerals, said 
to have been brought from the Lipari Islands, he found some 
of them encrk:J^ed mth native boracic acid. This circumstance 
induced Dr Hcilland to search for this rare mineral in Volcano; 
arid ilnd, on consulting his interesting book of travels, that 
he found it in situ in the crater of Volcano, so long ago as the 
summer of 1812. He describes it as appearing in small shining 
laminae upon the surface of the sulphur, which has been sub¬ 
limed, and covers in various places the sides and bottom of this 
vast cavity. It is, therefore, not correct, as stated in our last 
Number, that M. Lucas Jun. was the first who observed this 
mineral in the Lipari Idands. 

39 . Beudanfs Geological Observatiom in Hungary. —Beu- 
dant, an active, intelligent, and well instructed French geologist, 
lias lately examined with great care and much accuracy, several 
of the most interesting districts in Hungary. His observations 
are now reading befcfre the Royal Academy of Sciences; and we 
are informed, that the following are some of the statements to 
which he has directed the attention of that illustrious body. 
1. The existence of a great body of trachyte or volcanic por¬ 
phyry, which sofnetimes passes into porphyries, bearing a close 
resemblance to those associated witli neptunian rocks. 2. The 
occurrence of great tracts of pearl-etone and of obsidian, forming 
a part of the trachyte serit s. 3. The distribution of vast depo- 
sites of breccias and tulfas Iround the trachytejl 2 ills, extending 
from them to* a considerable distance into me flat country. 
These tufPas and brr^jas arc formed by the decomposition of 
the trachyte rocks, by the ejection of scoria;, pumice, and 
cinders, which 'probably accompanied their formation. They 
contain opal, hyalite, and opaliscd wood. 4. The distribution 

t 

of beds of regenerated porphyry over the tuffas and breccias, 
and which^ontain the famous alum-stone ol Hungary. 5. The 
. occurrence of a red sandstone formation, with included beds of 
pitchstoiic. G, The discoveiy of a chalk formation, and of 
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terelting geological jfravKls of Beudant, will appear in June, 
and are to be illustrmed lly two large geognostical maps, 

* 40. Gerhard on the ClwfVikal formation of compact and gra- 
nidar Strata, and of con^dn^rated Rocks, —Professor Jame¬ 
son, in various papers in the p^lic Journals, and in tlie Me¬ 
moirs of the Wernerian Society, maiiftains the chemical for¬ 
mation of strata, whether compact, granulaj* or^j^nglomerated. 
This mode of formation is not peculiar to rock^of the primitive 
class, but extends to the transition and rrrmrlirji^rlij Tj^mimij 
of the members of which, whet|b||ff they appear in vast imbed- 
ed masses, like granite and por]^yry, or in beds or veins, Pro¬ 
fessor Jameson considers as chemical and cotemporaneous in the 
fonnation. Gerhard, in the Memoirs of the Royal Academy 
of Berlin, for 1819, advocates the same opinion, and it has been 
extensively employed by Dr Hibbert in bis account of the Shet¬ 
land Islands, published in this Journal. We shall in our next 
number state Gerhard’s views. 

41. Charpentier's Geognosy of ihc Pyrenees .—Charpentier 
the younger, an eleve of the Wernerian sch(X)l, who has already 
distinguished himself by his geognostical investigations, has in the 
press a complete account of the geoguosyspf the Pyrenees. We 
are informed th^ this work is distinguished by its excellent ar¬ 
rangement, accoi'atc descriptions* le^tiraate inferences, and 
the new and important facts with which it abounds. 


iv. general science. 

42. Nero Membrane in the Human Eye .—Dr Jacob of Dub¬ 
lin has recently discovered a new j^rabrane in the human eye, 
of the sailie nS^kire as that w'hich lines serous^ cavities, and co¬ 
vering die retina fixim the optic nerve to the ciliary processes. 
In the sheep, ox, and horse, or ai;y other individual of the 
Class Mammalia* it presents die same character as in Man, but 
is not SQ much tinged by the black pigment. ,In the bird, it 
presents a rich yellow-brown tint In fishes, where it Jias ^ 
already been incorrectly described by Haller and Cuvier as 
medullary layer, it is of a'soft, friable, thick, gliftjy ^ructifrc: 
Its innfer surface is' not tinged with black pigment, but present* 



m 


Scientific InteU^^enc:. 


& clear white, not unaptly compared bv b dler to snow. Dr^ja- 
.cob's method of examining these parts i, s ve y ingenious. Hetakes 
a hollow sphere of glass, about two three inches in diameter, 
about one-fourtli of which is cut ofl^-t the part where it is open, 
and the edges are ground dowiy so as to fit accurately ujx>n a 
piece of plate>glass^ the surface^f which is also ground. The 
object to be examineij is attached to a piece of wax, fastened 
upon the plate of glass, and immersed in a basin of water, with 
the cut spherdhwhich is inverted over it, of course full of water, 
a^,d the whole jivithdrawn from the basin. In this way, the de- 
licate^eSibrd^ floats in ^I'tid may be unfolded and dis¬ 

played. By this method, also^^^reparation may be h^ded round 
a class-room.-—See PhU. Tram, 1819, part ii. p. 300—307. 


43. Nearest approach to tJte North PoZr.—In the year 1806, 
Mi: Scoresby, when mate in his father’s ship, the Resolution of 
Whitby, succeeded, after great eftbrts, and by exposure to im¬ 
minent hazard, in leaching the latitude 81° 30', within about 600 
miles of the Pole. This took place in lon^tude 19° East. The 
nearest approximation to the South Pole has been to the 72d 
degree, about 1170 miles from the Pole.—See Scoresby’s Ac- 
CQiir' of tlie Arctic Regions, vol. i. p. 312. 

44. Method of Blo^dng np Ice, —As it is often of great im¬ 
portance to clear rivers and canals, &c. of ice,:(||ie following me¬ 
thod, which was first s y^ gested and successfully put in practice 
by Mr John Merricks of Esk-Hill, will be found to be simple 
and easily executed. A liole having been dug in the ice with 
'a chisel, and a piece of bo^d placed across it, a tin-canister, 
containing a few ounces of gunpowder, and terminating up¬ 
wards in a tin tube, is suspended about two feet under the ice, 
and rests^^by a shoulder up^ tlie piece of woQd^t-^hc gun¬ 
powder being exploded by a match in the ordinary way, the 
ice will be blown up in s^l directions. In one trial, where the 
ice was 3J inches thick, the ica was broken through a space 15 
yards long and 1^ broad Mr Merricks suggests that this me¬ 
thod might l)e of use in the Greenland Seas, when a^t^essel is 

^ frozen in ice. Mr Scoresby, to whom we communicated this 
mfiai' remarks, that he has seen a case, in which a vessel was 

O * ^ t 
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in a l)ody of Jce, hear mi opening of 'mater, where this 


memod might havejpeei’I of great use. 


45. On the Product^ 


iim (f' Potash from Potato Stalks.^Xt 
Ws lately announced iir\|he philosophical Journals, that in 
France potash had been obt^ned in great quantities frmn potato 
stalks. In order to put this to tlie test of ex;pcriment, Sir John 
Hay, Bart, and Dr MacCulloch mad€ a trial on a large scale, 
and found that the quantity of potash sq,^imall, that no 
person could be remunerated by it for the tibuble of the pro* 
cess. Messrs Taylors of Queensferry, by deS^^e jjL^jwHfehn 
Hay, made an experiment produce of two acret of po¬ 

tato stalks, which yielded 2 l£iwks of ashes, weighing 2 cwt. 
23 lb. which produced of soluble substance only 36 lb. containing 
a great deal of muriate of potash and sulphate of potash. The 
value of this produce was not more than 2d. per lb. or 6s. in 
all; and on 12 acres of their own they had a similar result. 

46. Spirits m Glass Jars closed with “Bladder, Mode ff hn- 
proving Wines .—Dr Sommering, in a curious set of experiments 
detailed in the Memoirs of the Munich Academy of Sciences, 
has proved, that if mixtures of spirit-of-wine and water in glasti 
jars, are covered, some with bladder, and others with paper, that 
the aqueous ingredient escapes througlTSie bladder and leaves a 
concentrated spirit^ while, on the contrary, it is the spiritous 
ingredient which passes through the paper, and leaves little else 
than water. It is proposed to fine and improve wines by expo¬ 
sing them in vessels covered with IJadder o^some similar sub¬ 
stance. In some experiments made with Cyprus wine, a sixth 
part escaped, and the wine was very much improved in quality. 
This mode -of improving wines is practised in some parts of 

Suabia. • • 

47. Method of rendering Cdass less Brit ^.—-A method has 
been published in the foreign journa|li, for rendering glass less 
brittle, by heating it in water to the boiling point, and then 
allowing it to cool slowly. In urdcr fo trj iSiis .method, we took 
platci^of unannoaled glass, the mechanical condition of which 
was indicated by the tints which they exhibited in pqlarised S 
light, and we found, that the mechanical conditio^ cf^lassyjml^ 
ther articled or unannealed, was not capiMe of being (dieted 
by the heat of b<nlmg mater. In choosing articles of glas.^, the 
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only possible method of ascertainingtli&r quality, is byeiRi- 
mining them in polarised li^t, and hjecl ng those that ejftiibit 
any vsymptoms of imperfect annealing!—Sw PhthTrans. 1816. 

48. HumbolMs Journey into In^a. —We are informed th'^t 
the celebrated traveller Huml^dt is busily employed in pre¬ 
paring for the press an extensiw work on the geology of Ame¬ 
rica, and that he intends leaving France in autumn for Madras, 
taking the ruj^te t|;>rough Greece and Persia. He will be ac¬ 
companied by leveral fellow-travellers, as M. Valenciennc, a 
yo^iig^QQjogij^, Kiinth, his botanical assistant, and others. 

^% ‘Br(mgmar(s Jourmj^^ltll. Brongniart, the distinguish¬ 
ed French mineralogist, proj)oses to leave Paris in spring on a 
six months geological tour through Switzerland and Italy. 


50. University of Moscow _Although the whole buildings 

of the University of Moscow'^ with its splendid library and mu¬ 
seum, fell a sacrifice to the flames in 1812, when Russia was ra¬ 
vaged by the French army, yet, through the activity of the 
Government, aided by the munificence of the Emperor Alexan¬ 
der, the whole has been rebuilt. The Museum of Natural His¬ 
tory is already very extensive ; and the Em]>ei*or has purchased 
for £ 6000 the famous aq/i^omieal collection of the celebrated 
Loder, formerly Professor of Anatomy at Jena, but now called 
to Moscow^ Dr G. F. Hoftinann, the well known botanist, and 
formerly Professor of Botany at Gottingen, has tuxrepted the li¬ 
beral offers of the Empen)r, and is now Professor of Botany, 
and Superintendunl of theUptanical Garden at IMoscow. 7'he 
natural History department is under the direction of Dr 
Fischer, a distingui.shed naturalist, and well known to the .scien¬ 
tific world by his numerous''Uorks in different branches of na¬ 
tural histoiy. *' 


51. Birds of Paradwfi.yTemminik, the celebrated Dutch or- 
nitholo^st, is about to ^d a paturalist to the Indian Islands, 
at his own expenc^ whose principal object will )be the investiga¬ 
tion of the natural history and physical distribution ^of the 
'Birds of Paradise, tlie Paradisea of LinnWus. 


52 . 'HKynslatixm of Livy and Ovid into the Bussian Lan- 
gfuflgc.—At tfic last general meeting of the Imperial,^.catlcmv 
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of 'Sciences of Petersl jurgji, M. Sokolow presented a part of his 
transition into liussiln o*’ Livy; Mr Schukowsky, a fragment 
of his Russian translftion|of Ovid; and M. Von Karamsin, the 
iiipth part of his History f^’^thc Russian Empire. 

63! Jameswi's Elementary IV&rk on Geognosy. —Thi| work, 
wc understand, will be published early in tlie enstfing summer. 

54. Wernerian Memoirs. —The third volume of the Me¬ 
moirs of the Wernerian Natural History ScJcieljp-'^ill probably 
appear next month. 

55. Edinburgh Transactions^r^lihe first parhtl^T^. IX. 
of the Transactions of the Roy^ Society of Edinburgh wll be 
published in a few weeks. 

56. GrifjitJis Geological Surveys iti Ireland. —^We have late¬ 
ly seen Mr Griflith's Survey of the Connaught coal district, but 
delay speaking of it, until we have*an opp)rtunity of pnxmring 
Mr Griffitli’s other inincralogical writings, and those also of 
Weaver, when wc shall give an account of the labours of Uiesc 
gentlemen, and of tlu; present state af Geology in Ireland. 

57. Mr Walt and M. Prony. —We have observed, with deep 
regret, an article in the Phil. Mag. containing the most unjust 
aspersions on the character of M PronyT'hi relation to his writ¬ 
ings respecting the steam-engine. Discussions of this kind we 
have a ])articular wish to avoid; but it i» only because we pos¬ 
sess particular information on the subject in question, that w'e 
feel it a duty to rescue a distinguished namg^from calumnie.s, 
which do more discredit to the country in which they are tole¬ 
rated, than to the j)erson whom they are intended to injure. 
During the last ten years of Mr \yatt’8 life, the writer of tins 
notice eniijyo.'^many opportunitie* of conversing with liim re¬ 
specting the history of the steam-engine; and Re can confident¬ 
ly state, that Mr Watt considered Mi Prony as having com¬ 
mitted only a triflyig mistake, in stating that Mr Watt’s invention, 
called the Parallel Motion, originated in Suatdi’s pen. When 
the wriy^ of this notice went to Paris, in 1814, he reo|ived from 
Mr Watt a letter of introduction to M. Prony, whom Mr -W*ytt 
considered as one of his most sincere and valuable fienfls. , 
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Am. XXXV.—jCirf tjfPttientt grimleS in Scotland sin^e lO/A 
December 1819. ; ^ 


S6. X 0 Francis Fox the younger, of Derby, in the county of 
Derby, Doctor in physic, for lus invention of " a new or im¬ 
proved method of facilitating the discharge of fire-arms and ar¬ 
tillery of description.” Sealed at Edinburgh 15th De¬ 
cember 1819 . 

Dickson, lapidary, Gilmore Place, Edinburgh, 
for ItU invention of “ an improvement or improvements in com¬ 
municating power to machinery by water, spirits-of-wine, quick¬ 
silver, oil, or fluids, which improvement or improvements are ajj- 
plicable to other purposes” Sealed at Edinburgh 15th January 
1830. 


2. To Louis Fauche Borel of the Haymarket, in the pa¬ 
rish of St Martin in the Fields, gentleman, in consequence of a 
communication from certain foreigners residing abroad, for an 
invention called “ The ifioveable and inodorous conveniences.'” 
Sealed at Edinburgh 9tli February 1830. 


r 
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LIST OF PLATES IN VOL. 11. 

Plate I. Whytock on Oars, Morton’s Slip, Anderson’s Atmometer, 
RemaHuible Ripples, referred to at pages 7 , 33 , 64 , 125 

11. Soundings of the Lake of Geneva, - - 107 

III. Phenomena of Motiier-of-Pearl, - - 114 

IV. Diagrams relative td^onble Retraction, - I60 

V. Geological Map of Shetland, Vol. i. p. U. 62 , 224 

VI. Map of Iceland, • - ^ 155 

VII. Mrileable Iron, Passage Boat Mr Watt’s Perspective 

Machine, , - - 222,254 

Vin. Captain 1^’s Qiart d the Current off the Cape, 277 
IX. View df the Village of San Filippo, - 290 

r X. Map oi Ava, drawn by a Slave of the King’s Eloest 
' Son, - - . 89 , 298 
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Aberration of I/ight, page 379* 

Absorption of Polarised I^ight, 341. 

Acid, Boracic, found in the crater of Volcajio, 186*, 396* 

Alabasters, antique, at Rome, 354. 

Alfrce, Lyngby’s new arrangement of, 282. 

Alkali, new vegetable, 185. I 

Allujf of lead and platinum, 186.—-of tin and platinijm, 

Alpnach, account of the celebrated slide of, 110—destTtlyed, 113. 
Amber, on the optical properties and metdianical condition df, 332. 
Amici’s cattfptrical microscope, 135.—on the motion of sap in 
plants, 172. 

Analysis, on the application of a new mode of, to Series, 23. 

Anatomy Comparative, works on, 385. 

Anderson, Mr, on a new atmometer, 64. 

Astronomical Society, 379' * 

Atmometer, new one, invented by Mr Anderson, 64. 

Ava, account of a map of, 89, 262. 

Ayrshire Rose, Mr Neill on the, 102. 

B •» 

Raid, Mr R. on steam, and the sediment in the boilers of steam- 
engines, 340. 

Baltic, charts of the, I99. . 

Beaufoy, Col. on the diurnal variation of the heedle, 179, 373. 

Beche, M. de la, on the depth, &c. of the Lake of Geneva, IO7. 
Beechy, Lieut, on the temperature of the Greenland seas, 360. 
Bee-hives, account of Mr Paxton's new method of uniting them, 133. 
JgegMdawfjuigeological observations in Hungary, S96. 

Beryl, opti^ properties of, 342. . ^ 

Bidder, George, the wonderful calculalLing boy, l93. 

Birds, on the change of colour in their feathers,, 271_Spines on the 

wings of, 190.—Canary bird without feathers, I91, 

Boracic add, native, found in Volcano* 186, 396. 

Bouc, Dr A. on the volcmic rocks ii^ r ranee and Scotian^, 326. 
Braconnot -sn tl» formation of sugar from old liqen, Ac. 363y—on 
a new dye, 383.—on ulmine, 384. 

Brewster, Dr, on the optical properties of Tabasheer, 97_On 

mother-of-pearl, 114, and 118, npte.—On the inflexion of light, 
151.—On the phosphorescence of fluor-sipar, 171.—On circular 
polarisation, 179-7-On the axes of cryltals, 1%3^ 184, 380.—On 
the on^cal properties of amber, 332.—On the absorption of po¬ 
larised light, 341.—On the mean temperature of the ea^, 376. 
Bnxbaumia aphyJh, account of the, 377. 

» C 

Cadell, Mr, on tlie manufacture of mosaic, 348.—On antique mar-■ 
hies, 350. 
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Cadmium discovered in Derbyshire, 384. 

Calcareous Spar, effect of heat upon it, 34 
Canary jSira without feathers, IQl. 

Ceres, elements of its orbit, 182. 

Charts, method of laying down a ship’s track on, 277- 
Chronometers, their great use at sea, 281. 

CfeggyiMr, on coal-gas, 384. 

Cl^, method of measuring the height of, 288. 

Cod-hank, on the* discovery of the Shetland one, 138. 

CoUmrins matter of crystals, on the, 346. 

Comet ot 18I^,«Bo!SLvard’s observations on it, 182.—Transparency 
of 379. A ijfcw one discovered in November, 379- 
^wA ii ^ ^nse^f. 392. 

Corei, HHsfcslCra for plants impregnated with carbonate of lime, 198 . 
Corvm^m, quarry of, in Singraula> 305. 

Current pff the Cape, of Good Hope, 279—.Submarine cun-ent at 
the Straits of Gibraltar, 358, 

D 

Dewy, Sir H. on mists, 185. 

Differential Thermometer, 383.' 

D^fle Refraction of Light, discoveries respecting it, I 67 . 
Drummond, Mr, on the germination of the musci, I 92 . 

Dye, new mineral, 383. 

t E 

Earthquake at Lisbon, 195.— in Carolina, 300. 

Eels, electrical, mode of catching them by wild horses, 242. 

Elba, mineralogy of, 177.^ 

Elephanta, cave of, 183*-'* * 

Engraving, on a,new style of, on copper, I 9 . 

Expeditim from Hudson's Bay to the Arctic Ocean, I 95 . 

F 

Feathers of birds, on their change of colour, 271. 

Ferguson, Dr, on^he marsh Qpison, 375. 

Filippo, St, account of a visit to, 29 O.—account of the baths at, 295 .— 
method of making stone-medallions at, 297 . 

Fisheries, Scottish, Mr Stevenson's account of them in I 8 I 9 , 129 . 
Fishes, electrical, 245. ^ 

Fleming, Dr, on the Sertulariagelatinosaof Pallas^Sg.—mi the chan¬ 
ges of colour is the feathers of birds, 271. ^ 

Flower, a singular one in Borneo, 392. 

Fluorspar, phosphorescence of, 171. 

Fresnel, M. nis discoveries respe^ing the inflexion of light, 150. 

G 

Galbraith, Mr, on a table for correcting the sun’s altitude, 

GaUesio’s theory of the reproduction of vegetables, 393. 
improvement on it, 186. 

Gates, ilmmitiating power ofi 184. , 

Gems, method of ^ing impressions from them in shell-lac, 194. 
'Geneva, Lake of, on the depth and temperature of, 107. 

Gerhard on the formation of rocks, 397. 

i * 
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fii/Aj/, Dr, on the trap and clay-slate in Brecknockshire, 253. 

Glass from straw, I94. f 
Glutton, new fossil spe^es of^ SSQ. 

Gordon, Mr, Rev. on a meteorological journal for 1819^ 

Gcodrnyn, Mr, on a universal meUiod of calculating interest, 365. 
Gosscf Dr, account of his visit to St Filippo, 29O. 

Greenland Sea, colour of, 10-—-teVnperature of, 359« 

Granites, antique, at Rome, 355. 

Grass, siliceous, new, 192. 

H 

Hall, Captain Basil, on a method of laying down alship’s track, 277- 
Hamilton, Or Francis, on a map of Ava, 89, 262Y-on the q uan y 
of corundum in Singraula, 305. 

Hare, varying, 19I. 

Heat, effect on the colouring fnatter of crystals, 346. 

Herschel, Mr, on the application of a new mode of analysis to series^ 
23—on mother-of-pearl, 117.—on the hyposulphurous acid, 154. 
Hibberi, Dr, on the rocks of Shetland, 67. 224.-—on the Shetland 
cod-bank, 138. 

Holland, Dr, discovers boracic acid in the crater of Volcano, 242. 
Hot-springs, account of rocks formed by, 307- 
Humboldt on electrical eels, 242. 

Huygctus, Christian, his discoveries on double refraction, l67- 
Hi/gronieter, new one, 67- 

Hjjmulphite of soda and silver, refractive power of, 181. 
Ilyjmutpkurous acid, 154. 

I J 

Jacob, Dr, on a new membrane in th^ li'ifts?^ eye, 398. 

Jameson, Professor, his observations on Menge’s journey in Iceland, 
166.—^his new system of mineralogy, 189-—his account of rocks 
formed by hot-springs, 307-—^by torrents of hot-water, 311.—by 
torrents of mud, 312.—on the moulting of birds, 378.—on the 
junction of quartz-rock and limestone, 378.—his system of geog¬ 
nosy, 401. , • 

Ice, method of blowing it up, 398. 

Icebergs of Spitzbergen, 217- 

Iceland, account of Menge’s journey through it in 1819, 156. 
Inflexion of light, Fresnel’s discover%s respecting it, 150. 

Interest, qnivc^Ksal method of calcukting it, 365. a 

John, Dr, on poiiash in vegetables, 394. 

Juno, elements of its orbit, 183. 

P 

Kater, Captain, his experiments on the Length of tlie Pendu*. 
lum, 319.—on the Figure of the Earth, 322* , 

L 

Linen, on Sugar from, 363. ^ 

Ijfzars, Mr W., on a new style of engraving on Cojjper,i!f9. 
Logarithms, proportional, &c. Table of, 95. 

Lyngby’s new arrangement of die Alg®, 282. 
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MaccuUoch, Dr, on peat, 40, 201. i ‘ 

Mackenzie, Sir G. on Menge’a Journey in Iwll'And, 249.—on Sound, 
374 . 

Malaria, on the Nature of, 374. ^ * 

Marcet, Dr, on the specific gravity of Sea-Water, 356.-~on the 
Composition of sea-waters, 361. 

Marsh Poison, bn the nature of, 375. 

Marbles antique, history ©f, 350. 

Mean Temperature of the year, 382- 

Medallions, methsd <tf forming them by calcareous springs, 297- 
Mekmite, optical eroperties of, 301. 

Memlteane^eyf^e in the human eye, 397. 

IJOliiawcount of a journey through East Iceland, 156.—. 
observations on it by Sir George.Mackenzie, 249* 

Metanrological Journal for 1819, 369* 

Micrometers, account of Mr Watt’s new ones 121 
Microscope catoptrical, account of Amici’s, 135. 

Mineralogical account of Elba, 177. 

Minerals of Minas Geraes in Brazil, 189* 

Minerals, on the colour of, 194,'346. 

Mists, theory of, 185. 

Mdlusca, marine and river, in Livonia, I90. 

Montreal, storm at, 384. 

Morton’s patent slip, account q**, 125. 

Mosaic, manufacture of at Rome, 348. 

Molher-^f-Pearl, Mr Herschel’s observations upon, 114. 

Musci, germination of, 192.—on the growth of, 3^. 

N 

NeiU, Mr, on the A3iTshire rose, 102. 

Nickel, new ore of, 385. 

Nitrate of Lead, refractive power of, 184. 

O 

Obli^itp of the eclljftlc, 378. « 

Obsuiian, effect of heiC on, 195. 

P 

Pallas, elements of its orbit, 18^ 

Paper, on sugar from, 363. < 

Patella distorta of Montagu, 19O. 

Patents, list of Scottish, 199,402. 

Passage^Boai of malleable iron, 222. 

^ton. Rev. Mr, on a new methotf of ^ting bee-Mves, 133. 

Peat, on the ongin end fmnnation ofj"' 40.—mountain p^t, 42.««" 
marsh ditto, 42.<—lake ditto, 43.—forest ditto, 47.-~time liequir- 
^ for producing peat, 53.—diemical properties of 201.—pro- 
Pa ble co nversion of peat into coal, 214. 

PeerfaSS^'^aptain Eater's expi^ents on the length of, 319. 
Pters^ec iWAfiie, Mr Wj^;«59. . 

Pdmite, c^tical properties of, isa 
Pkoephomeem of fluor-spar, 171. 
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Lamo^roux also maintains its vegetable nature, and describes it 
as a Species of his genps Spongodium; and Schweigger proves, 
by numerous observations, its vegetable nature, and advises it 
to t)e placed between the genera Fucus and Confer^^a. 

37. Nocturnal Fragrance ^ different The* pecu¬ 

liarity of plants which emit their aroma in the evening, has 
occupied so much the attention of botanists, and has given rise 
to so much discussion, tliat any novelty on thtf subject is not per¬ 
haps to be expected. Mr Johnson, Hill-Top, near Wether- 
by, has remarked, that the evening primrose (bien¬ 
nis) an indigenous plant, which grows plentifully on some 
parts of the western shores of this island, particularly in Lanca- 
.shire, and some of tlie counties of the principality, exemplifies 
this singularity. On a rampant and luxuriant plant, which he 
had in a large pot during the last,summer, he made many ob¬ 
servations. For an hour or more before sunset, he noticed that 
the flowers appeared just ready to burst, and that soon after the 
twilight commenced, tliey opened most rapidly, and sometimes* 
with a motion or jerk, extremely disftnet. The delicate odour 
was faintly perceptible, as soon as the petals were fully expand¬ 
ed, but became much more pungent, when the evening was farther 
advanced, and then at intervals couM "starcely be perceived, 
but was soon emitted again additionally powerful. The flSno- 
ihera pumiltty and the beautiful Braziliair CE. longiflora, have 
l)odi the same property of expanding their flowers in the even¬ 
ing, but on these he has not made^any partic^ar observations. 
The beautiful and delicate tuberose, (Polumthes tuberosa)^ so 
much prized for its elegant flowers and charming fragrance, 
may also be adduced as an example of the subject under con¬ 
sideration. Mr Johnson had, last July, a fine plant, about 
five feet in beiglit, in blossom, in a room, which he observed 
emitted its effluvium most strongly after sunset. One sultry 
evening, after thunder, (it is bellfeved the I6th July, on which 
day the thermometer stood at 81“ in the shade^,) wbeii the at¬ 
mosphere was evidently highly charged with the electric fluid, 
Mr Johnson was surprised at seeing small sparks, or scintinatibna 
of I lurid flame colour, darted with apparently exc|ssivf/1rapi4'tty 
and momentum, from two or three of the expanded flowery 
which wore beginning to fade, and at the same time the odour' 
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was 60 powerful, as to be palling and unpleasant. lie could 
not perceive any difference in the strength of the odour af diffe¬ 
rent intervals, but during the whole evening its intensity seem¬ 
ed to be equable. He has subsequently noticed, that the snf.ell 
from the ilower is most diffused in the light, but he has not 
again observed the singular electric phenomenon, though he 
has nightly and attentively looked for it. During the time 
of the appearance^of the flashes or sparks, he was anxious to 
know whether ^their emission were attended by a crackling or 
snapping nois^ as is the case when the electric spark is elicited 
from a chatted jar; but though he was most attentive, he was 
not conscious of hearing the least noise. The Daphne Pontica, 
a hardy evergreen, originally brought from the Levant, but 
now common in our gardens, is another “ Nightingale of the 
vegetable race,” which, when in bloom, is very fragrant in an 
evening, especially when the' air is moist; indeed, a humid state 
of the atmosphere seems favourable to the emission of their 
effluvia by different plants; hence we find that mignonette 
(Reseda odorata), wall-flowers (Cheiranthus cheiri &c. are 
peculiarly sweet after showers. 


IV, -GENERAL SCIENCE. 


38. Proposed to winter in Spitzbergen .—It is much to be re¬ 
gretted, that hitherto no scientific account has been published of 
the winter climate of Spitzbergen; and this seems to have been 
owing principally to the circumstance of the persons who winter¬ 
ed there at different times being uneducated and unprovided 
with instruments for mdcing observations. One of our scien¬ 
tific correspondents, who has visited Spitzbergen, writes to us, 
** It is to«be regretted, we have not a regular register of a win¬ 
ter in Spitzbergen. I think, if properly gone about, it might 
be accomplished with little hazard, notwithstanding the direful 
accounts given by those who have passed a winter there. It is 
an undertaking w4ii(^ P would jmn in with very great pleasure.” 
The gentleman who makes this proposal, we know, is W|}11 qua¬ 


lified ^ such an undertaking. 

89. Russiim Expedition, into the Frozm Ocean, hy Luute- 


.,nanf I^sarm^ in the ^/car ISlO.—The Russian jjeutenant La- 
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sarew, who last year performed a voyage into the Icy Sea, in the 
shipjJ^owaga Serna, lias just published an account of his pro¬ 
ceedings. The vesse/ was fitted out at Archangel. The crew 
consisted of fifty men, basides officers. The ship left Archangel 
on the 9th June old style. Her destination was the Strait of 
Waigatz, and from thence around the coast of Nova Zambia. 
After overcoming the greatest difficultics,»owin^to the enormous 
accumulation of ice, they reached the entrance of the Strait of 
Waigatz, on the 27th July; but the same cause prevented them 
landing on the coast. The perpetual fog and intense cdld had 
a most pernicious effect on the health of the crew. “"Not a trace 
of vegetation could be seen, the land every where appealing deep¬ 
ly covered with snow. It seemed as if the ice was now more ac¬ 
cumulated here than in former times, because the Russian hunt.s- 
men have for several years abandoned their pursuit of the white 
bear in Nova Zembla. The vessel, after having reached 73 " 2' N. 
Latitude, and 58" 8' E. Long, from Greenwich, and determined 
some points in the coast, was forced to return to Arcliangel, as tin. 
season for sailing in those dreary regjons was at an end. Sc|veral 
of the crew died on the way; and on their arrival in Archangel, on 
the 4th September old style, only six of the crew were able to do 
duty,—the officers being obliged toascr t in navigating the ship. 

% 

40. Expedition of Discovery hiAmerica.~~-M.c&st^ Roberts and 
Henry, both Welchmen, and well acquainted yirith the language 
both of North and South Wales, have undertaken an expedi¬ 
tion to the country comprehending* all the sputhern ramifica¬ 
tions of the great river Missouri, for the purpose of ascertaining 
the existence of a race reported to be the descendants of certain 
Welch emigrants. Gazette of St Louis. 

41. FrencH Expedition ef The Freilch ship of 

discovery Urania, under Captain Freycinet, was wrecked on 
the 14th of February 1820, by striking against a submarine 
rock at the moifth of French Hay, Falkland Islands. All the 
crew, and all the papers, and objects acquired ^during the expe- 
ditioil, were fortunately saved. M. Freycinet has, no doubt, ar¬ 
rived ere this in France, and we look forward with mdeh mter- 
eirt to the publication of the account of his voyqgc. * His mag- 
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netical obsertations will, we understand, be particularlj 
luable. 

t 

42. Heights of different Points of the Chain of Jwra.—-The 
following arc the results obtuned by M. Roger from a geome¬ 
trical survey of the Jura. The altitudes are reckoned from the 
Lake of Gehev^ which is 672.98 metres, or 1151.1 Paris feet 


above the sea. " 

Metres. 

Paris Feet. 

Toiri, . - - 

1344.8 

41389 

Graivl Colombier, 

1315.25 

40489 

MontencTre, 

1308.00 

40266 

Dole, . - _ 

3305.00' 

40174 

Cret de la Gutte, 

1247.61 

38407 

Cha.sseron, ... 

1236.23 

38057 

Suchet, . - 

1215.94 

37432 

Dent de Vaulion, , - 

1111.27 

34210 

Col du Marcheuru, 

1088.09 

33368 

Passage des Rousses, 

868.25 

26728 

Lac de Joux (mean stat3 of the water), 633.05 

19488 

Hill of the Tower of Gourze, 

543.84 

16742 

Passage of Chalet Gobet, 

492.00 

15146 

Lausanne, House 9 f‘®!ardh de Falck- ) 

124.00 

33817 

enSfield, on the level of the street, i 


Bihliotheque Universellc, Fcv. 1820, p. 94. 


48. Temperature of ilw Lakes of Thun and Zug .—Mr de la 
Bochc has obtaingl the foUewIng results in measuring the tem¬ 
perature of the lakes of Thun and Zug. 


Lake of Thun, surface 

Fahr. 

60° Lake of Zug, surface, 

Fahr. 

58° 

® 15 fathoms, 

42** Zug, 

15 fkthoms, 

42 

50 ' 

411 

25 

41 

105 

411 

38 

41 


Bihl. l^nlverscUcy Juin'1820, p. 144. 


44. Singular uiiscovery respecting Copper-plaic Printing, 
—M. Gonord is said to have excited the surprise of the public, 
by announcing that he can take impressions from an engraved 
coppcrplatii on nny scale, either larger or smaller than the plate. 
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without tequiring another copper-fiatc, or occupying more tftan 
too o^ three hours, ^or example, from the* large atlas engra- 
vinjp of the Description de TEgypte, he could make an edition 
in octavo without changing the plates. The certainty of the 
process has been corroborated by the members of the ju^ ad¬ 
mitted into his wcMrks; and the jury, in conscquencfc, decreed a 
gold medal to M. Gonord, Ann. de Chim. xiii. p. 95. This 
discovery, if there is no mistake about it, mus|t b^ considered as 
one of the most surpnsing that has ever been made in tlie arts. 
We can see no reason why stereotype plates, or pages of types? 
should not be employed to yield duodecimo and tblio editions 
of the same work, and why the same die should not be employ¬ 
ed in coining farthings as well as crowns. 

45. Extraordinary diversity of colours used in Mosaic work. 
—In an extract from Mr Cadel’s Travels, in a former number 
of this Journal, an account is given of the manufacture of Mo¬ 
saic, in which it is stated that 17,000 tints of colour are employ¬ 
ed in imitating the finer paintings. In a very amusing work of 
the celebrated Gothe, entitled “ W^pkelmann und sein Jahr- 
hundertit is stated that about 15,000 vaiieties of colour are 
employed by the workers in mosaic in Rome, and that there Are 
50 shades of each of these varieties, from the deepest to the pa¬ 
lest, thus affording 750,000 tints, wluch the artist can distin¬ 
guish with the greatest facility. We shottld imagine, with the 
command of 750,000 tints of colour, that the most varied and 
beautiful painting might be perfectly imitated,; yet this is not 
the case, for the mosaic workers find a want of tints even 
amidst this astoiushing variety. 

46. Populate of Van Diemen!s The totfd jpopulation 

of Van Diemen"^ land in 1819 was about 4^60 persons; the 
free persons being 2074, and the convicts 2289. The whole 
number of acres in cultivatior^ was 8380. The number of 
horses was 366; homed cattle 23,1^4; and sheep 172,128. 
There were 10 schools on the island, and 226 icl^olam. Ama^ 
Jounted^ N" 57. p. 220. 
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Aet. XXX .—^ Patents g^ranted in Scotland sinc^^Qth 
May 1820. ’ 

7. To William Kendrick «f Birmingham, county of* War¬ 
wick, chembtInvention of “ The manufacture of a liquid 
from materials now considered useless for that purpose, and 
the application^ of ^the same liquid to the tanning of hides and 
other articles refjuiring such process.” Sealed at Edinburgh 
iOth July 1820. 

8. To William Erskink Cochrank of Somerset Street, 
Portman Square, county of Middlesex!:, Esq.:—Invention of 
“ an improvement in the construction of Lamps.” Sealed at 
lidinburgh 11th August 1820. 
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V. Represen^ion of a suspended Plant of Ficus Australis, 77 
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Absorption of Light by Crystals, page 243. 

Acid, pyrolignous, on the antiseptic powers of, 21. 

Acid, pyro-uric, 313.—Sulphuric, 313.—^ferro-chyaaic, 313. 

Air-Pump, Naime’s method of freezing by it, 56. 

Alkalies on five new ones, 403. 

Alloys of Steel, observations on the, 308. 

Alme, or dancing girls in Egypt, 347. 

Amarapura, map the route between it and Tartary, 32. 

Ammonia, subcirbonate of, 315.—bi-carbonate of, 814. 

Analysis, cliemical, 313. 

Astronomical Society, proceedings of, 189- 
Auvcrgne, account of the volcanoes of, 359. 

Augiie, on the dichroism of, 245. 
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Bagdad, extreme heat at, 197. 

Balance, hydrostatical, account of a, 401. 

Beaufoy, Colonel, on the retrograde variation of the needle, 179*—o*' 
the monthly variation of tlie peedle, 394. 

Bee-hive, account of a glazed one, 143. 

Bees, observations on the vision of, 6?- 

-on their instinct and operation, 143. 

Benzoic acid in the Tonquin bean, 407. 

Bi-carbonate of Ammonia, analysis of, 315. 

Braconnoi on the action of sulphuric acid on aiqmal substances, 299*— 
on the nitro-saccharic acid, 300 —on leucine, 300. 

Brenster, Dr, on single microscopes, 74.—on a new di^onal eye-piece, 
75.—on a singular property in the diamond, ^9.—on the optical 
properties of Haiiyne, 192.—on sorafi new species of lead-ore, 138. 
—on the phenomena of dichroism, 243. 

Bridge over the Sutlej, account of the, 220. 

Brine, method of purifying, 26. 

Bristol Institution, 202. ^ 

Brooke, Mr H. .1. on three new species of lead-ore, 117* 

Brown, Dr, on the correspondence between Mr»l®ark and Mr Max¬ 
well, 102, 205. 

Brucine, a new vegetable alkali, aciiount of, 303.—sulphate of, 304^ 
muriate of, 305—^phosphate of, 305.—nitrate of, 305. 

C 

Cambrige, Philosophical Society, proceedings of, 184, 397* 

Cameron, Mr C. on a new method of forming crucibles, 81. 

Camphor, analysis of, 199- 
CaiUharidin in the Lytta vittata, 315. 

Cascade, on a remarkable one in Bavaria, 203. 
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Cmmdish, Mr^ on the principle of artificial desiccation and congelation 
by the air-pump, ^6. 

Cavern of Guacharo, account of the, 83. 

Chemical Discoveries, history of, 299. 

Chemical Analyses, 313. 

Christie, Mr, on the influence of masses of iron on magnetic needles, 

188v, 

Chrome, the characteristic ingredient of meteoric stones, 406. 

Clarke, Dr £. D.,' on the purple precipitate of Cassius, 188, 

Cloth, on its spontaneous combustion, 1^. 

Coates’s hydrostutic&l balance, 48. 

Combustion of different oils, on the, 303. 

Comet of I8I9, account of, S99> 

Comharsdn, account of the pass of, 219. 

Compass, mariners, account of its early invention, 124 . Note. 
Compressibility of water, lff6. 

Congelation, artificial, Naime’s methods of, 56. 

- — - , limit o£ perpetual, on the Himalaya range, 225. 

Congo, on the identity of it with the Niger, 102., 

Coosima, volcano of, account of, 349. 

Copperplate Printing, on a remarkable kind of, 418. 

Crucibles, on a new method of forming them, 81. 

Crystals, on the absorption of light by, 243. 

Crystallography, account of Professor Mohs^ System of, 156, 217. 
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Dana, Dr, on cantharidin in the Lytta vittata, 315. 

Dauheny. Dr, on the volcanoes of Auvergne, 359. 

Daubuissons formula f<pr mean" temperatures, 11. Note. 

Davis, Rev. G. on halos and mocl^ suns observed in Cornwall, 187- 
Delpkinc, a new vegetable alkali, account of, 305.—sulphate of, 306.— 
nitrate of, 306.—acetate of, 306.—oxalate of, 306. 

Densities of different oils at different temperatures, 303 , 

Desiccation, artificial method 56. 

Dewar, Dr, on the .hair, &c. bf animals, 18.3. 

ZHagonal eye-piece, account of a new one, 75. • 

Diamond, on a singular structure in the, 99. 

Diamond Mines of Mallivufly, account of the strata at the, 72 . 
Dichrotsm, on the phenomena of, 243. 

Dichroite, remarkable prpperties of, 246. 

Dick, Mr, on Venps seen near the sun, 191. 

J^kson, Mr, on a nl;w water-pressure engine, 176. 

Diemen's Land, population of, 417. 
ikottble Stars, observations on, I7l. 

Double litfraction, account ^f Huygens’ theory of, 148. 

Dunffar, Rev. Mr.\^* on the instinct and operation of bees, 143^ 


Earth, on the magnetism of the, 125. 

-on the figure, 288. 

Karthqnnkc at Kuteb, account of 120. 
, - in Ima, I98. 



INDEX. 


EartJtJWorm, common, on the propagation of the, 412. 

Edipse of sun September 7* 1820. account of the, S92. 

JEffg*, mode of preserving. 43 2. * 

Emerium, new vegetable principle in, 307- 
Elizabeth Island, account of, 381. 

Et^ne, water>pressure, account of Mr Dickson’s, I76. 

En^mers, Civil, account of the Society ot^ 202. 

Ea^itic Plant, on a change of habit in one, 201. 

Exwdition to the Frozen Ocean, 416.—to the ranrifications of the 
Missouri, 417.—of discovay under Captain Freycinet, 417- 


F 

Faraday, Mr, on the alloys of steel, 308. 

Farish, Professor, on Isometrical Perspective, 185. 

Ferro-chyazic Agid, analysis of, 313. 

Ficus Australis, on a suspended plant growing without earUi, 77- 
Flexible Water Main, account of Mr James Watt's, 60, 

Fractions, vanishing, observations on, 69- 

Fraser, Mr Baillie, on the Himalaya mountains, 219. 

Frozen Ocean, expedition to the, 4l6. 


G 

-Galbraith, Mr, on vanishing fractions, 69- 
Gay Lussac, on the caloric of a vacuum, 301, 

German Ocean, on the bed of the, 42. 

Glacier of'Weisshorn, on the Descent of the, 274. 

Gktsgorv, population of, 202. 

Gliadine, account of, I98. 

Globe, with mountains in relief, 408. 

Gold, alloy of, with steel, 312. 

Gottingen, observatory, account of the, 398. 

Guacharo, account of the great cavern of the, 83.’ 

Guiacum mixed up with flour, curious effect of, I98. 

Cungdree, or the source of the Ganges, account of, 229. 

» ■ ' 

H 

Hailstone, Rev- J. on the weathered surface of calcareibus sandstone, 
18.5. 

Hamilton, Dr Francis, on a map of the,route fro artary ^ Amara- 
pura, 37. ' f 

Hansteen, Professor, on the magnetic force, 401.—An the magnetism 
of the earth, 124. 

Hauyne, on the optical character of, 1,92. 

Heat, on the distribution of, over the glob<i 1, 256.—developement 
of, by freezing, 406. * • 

Herrings, red, method of curing them, 21. 

Herschet, Mr J. F. on a peculiar action of quartz on polarised light, 
187, 397.-—on the action of crystals with one axis on homogeneous 
- ligliA, 398. 

Himalaya Mountains, notices respecting the, 219. 
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History of chemical dwcoreries, 299* 

Hufeland on the ctynparative number of sexes at birth, 296., 

Humboldt on the distribution of heat over the globe, 1, 256.~On tite 
cavern of the Guacliaro, 85.—On the temperature of mines in Ame¬ 
rica, 286. f 

Huygens’ theory of double refraction, account of^ 277, 148.—Rem«k.s 
on .his discoveries, 285.. 

Hydrogen, the flame of, rendered luminous, 404. 

Hydrogen chan^ the human voice, 194. 

I J 

Icebergs, account of, 237- 
Iceland Moss, on the uses of, 416. 

Jets of water, on tlieir application to drive water-wheels, I95. 

Indigo, analysis of, 199- 

Infants, singular method of treating them when asleep* 221. 

Iodine, account of a curious experiment with, 404, 

Johnson, Mr, on the eclipse of the sum, 392.—On the nocturnal frag¬ 
rance of dilferent plants, 415, 
loliie, on the dichroism of, 246‘. 

Ipsambul, account of the subterranean temple of, 62. 

Iron, globular carbonate of, 31.5. 

Iron-ores, on the deoxidation and reduction of, 315. 

Isockeimal Lines, 273. 

Isometriml Perspective, 184.( 

Isolheral Lines, 273. 

Isothermal Lines, 1, 256. 

Jumnotrec, or the source of the Jumna, account of^ 226. 

Jura, height of different points of, 418. 

K 

Keir, Mr, first sugge^s the identity of the Congo and the Niger, 102* , 
King, Captain Henry, on Pitcairn’s Island, 380. 

Kirrvan’s observations on cljmates, 12. 

Klaproth, M. on the archipelago of John Potocki, 253. 

Kutch, account of the earthquake at, 120. 

- account of a dreadful storm at, 198. 

L 

Lambert on mean^temperatures, f). 

Languages of Loa^lgo and Mayutiiba, 215. 

La Place, Marquis de La, on meteoric stones, 197. 

Lasarew’s expedition into the trUaieu ocean, 416. , 

Ijossai^ and Fenettelle, 1)^M. on dielplune, 305. 
jMUa,DY, on icCb^rgs, 237. 

I^ad-ore, account of new species 117, 1.38. ^ 

Light, absarption d’, by crystals, 243. 

Lmngsim, Mr, oa the thennoineter as an intUcator of a ship’s ap¬ 
proach “to laud, 247. » 

L^ngo tongue, specimen of it, 213. 

Lnmmosl/y of wood Hteeped in lime, Ac.. ,343. 
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Mackenzie, Sir George, on^he vision of the humble and hcnney bee, 67. 
sMacnaJf, Mr W. on a suspended plant of Ficus Australis, 77* 

'^Magnetic .equator, on the position of the, 401. 

Magnetism of the earth, account of t^e, 124. 

Mairan on mean temperatures, 78 • 

MallimUy, account of the strata at the diaimnid mines 72. 
Mandingoes, account of the, 109* * * 

Map of the route between Tat tary and Amarapura, account of the, 32, 
Mayer’s formula for mean temperatures, 11, note. » * 

Maxwell, Mr, on the identity of the Cimgo and the Niger, 182, 205, 
Mnynmha tmigues, specimens of, 215. 

MHeoric Iron, method of imitating, 405. 

Meteoric Stones,>1^1. 

Meteoric Stones in the form of leaves, 402.—height of meteors from 
whicli they fall, 403.—7'heir characteristic ingredient, 406. 

Mica, on the dichroism of, 244. 

Micrometer, prismatic, on a new one, 190. 

Mnrroscopes, single, account of new ones, 74. 

Mincra/ogy, account of Professor Molis' system of, 154, 217. 

Mines in America, on the temperature of, 286'. 

Mirage, on a case of lateral, 400. 

Mohs, Professor on a new system of crystallography and minera¬ 
logy, 154, 317. _ 

Morosi, M. on jets of water for driving water-wheels, I94. 

Morphia, analyis of, 200. 

Mosaic-work, account of the colours used in, 419- 
Mosotli on tile figure of the sun, 400. 

Mountains, on the distant visibility of, 192, 

Muriate of gold and soda, analysis of, .314. 

- of potash found in rock-salt, 407* 1 

Musket, Mr D. on iron-ores, 23. 

Musical Instrument, account of a new one, 194. 

N 

Nairne, Mr Edward, his process of artificial drying and freezing by 
the air-pump, 56. 

Needle, on the dip of the, 401. 

-on the retrograde variation of the, 179. 

-on the variaiion of at Spitzbergen, I96. 

Newton, Sir Isaac, on the family of, 293. 

Nickel, sulphate of, 314.—Carbonate of. Sip. 

Niger, on the identity *of with the Cflngo, 104, 205. 

North Sea, on the bed of, 42. 


Observatory of Gottingen, account of the, 396. 
Octohedrat iron-ore, sxLsXyzi^ of, 313. 

Oily substances, observations on, 302. 



426 KVDEX. 

’ . . t . * 

Okes, Mr J. oii some fossil remains of tlic beaver in Cambridge¬ 
shire, 185. 

Oonma, volcano of,'851. 

Oxf/muritUe lime, 814. 
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PoRTMEnon the fall of the Wolga, 408. 

Paraselene, account of one seen at Liverpool, 402. 

Paris, Dr, on a new vegetable principle, 387. 

Park, correspondence ^ween nim and Mr Maxwell, 102, 205- 
Patents, list of, ^graiited in Scotland, 204, 

Peacock, Rev. G. on a new observatory at Cambridge, lj;)0- 
Pearson, Rev. W. on a new prismatic micrometer, 189, 190. 

Pelletier and Caventou, MM. on Brucine, 303. 

Pendulum, on the length of the, 27. , 

Perkins, Fairman and Heaih's invention for perpetuating engravings 
on steel, 140. 

Perkins on the compressibility of water, I96. 

Persmctsve, isometrical, 184, 

Peschier, M. on the red snow of Mount St Bernard, 307. 

Petrifactions, new works on, 410. 

Physical strength of men, remarks on, 196. 

Pitcairn!s Island, account of the inhabitants of, 380. 

Plants, account of some rare ones presented to the Botanic Garden of 
Edinburgh, 114. i 

PAznto that are confounded with animals, account of, 414—Ditto, on 
the nocturnal fragrance of, 415. 

Platinum, alloy of, with steel, 311. 

Pobcki, Jolm, on the j^rchipeiago of, 253. 

Pyrites, cubic, analyses of, 313— Id, Magnetic, 313.— Id. Scsquisulphti- 
ret, 313.—Nitrosulphuret, .313. 

Pyrdigruyus acid, on the antiseptic powers of, 21. 

Pyro-uric add, analysis of, 31.3. 

Pyro-urate of lime, 313- 
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Ramsay, Mr W. on the antiseptic power of tlie pyrolignous acid, 21. 
Randa, destruction of the village of, 274. 

Red snow of Mount St Bernard,* SO7. 

Pc/rarfion, double;^ account of Huygens' theory ofj 148, 277. 

Rdd, Dr Thomas, bn the family of Sir Isaac Newton, 29s. 

Retina, on the fluctuating sensibility of, 92. 

Rhodium, alloy of^ with steel, 311? 

Robison, Mr John, on Mr )Vatt's flexible water-main, 60. 

Rock-ciyslal, on l^ieHiouble refraction of, 285. 

Rosin, analysis of, 200. 

R(^ql Society of Edinburgh, proceedings of the, 181, 395. 

Rtttfierford, Dr Daniel, biographical notice of, 188. 
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St Bertiard, Mount, red snow of, 307- 

Sedgwick, Professor, on tfte geology of Cornwall, &c. 18(?. 

Sandykh Land, account of, 376. 

' Saussure, M. Theodore, on oily substances, 302. 

Seasons, on the difference of, 264. ' 

Sepulchral Caverns of Egypt, account of the, 345. 

Sexes, on the comparative number of, at birtl^ 296 . * 

Shetland, New Soudi, account of its discovery by Mr Smith, 367- 
Siderography, account of Perkin's new art of, 140„ • 

Sirene, a new acoustic instrument, account of the, 198- 

Smith, Mr Thomas, on the fluctuating sensibility of the retina, 92. 

-Mr, discovers New South Shetland,. 369 . 

Smithson, Mr, on sulphate of barium and fluoride of calcium, 404. 
Sound, on the increase of, during night, 195. 

South, Mr John, on double stars, 19I. 

Specific Gravities of oils at different temperatures, 303,—of alloys of 
steel witli different metals, 312. 

Spectra, ocular, 97* 

Spitzbergen, proposal to winter in, 4l6.« 

SpoTitaneous Combustion of cloth, 199* 

Sulphuric Acid, analysis of, 313. 

Sumbawa, volcanic eruption in, 389- 
Sun, on Uie figure of tlie, 400. 

Steel, alloys of, observations on the, 308.* 

Stethoscope, account of the, 182. 

Stevenson, Mr R. on the Bed of tlie German Ocean, 42. 

Stewart, Mr John, on American ferns, 183. 

Straim, Colonel, on the subterranean temple of Ipsambnl, 62.—on the 
Egyptian sepulchres, 34.5. 

Sfodart, Mr, on the alloys of steel, 308. 

Subcarbonate of Ammonia, analysis of, 314. 

Sublimate, corrosive, antidote against, 406. 

Submarine Fir-trees in Orkney, account o£ 100. 

Stdphato-carbonate cf Lead, account of, 417. 

Sjvord-Jish, account of a vessel struck by one, 411. 
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Table, thermometrical, kept on board the ship Asia, 251. 

Teak-wood, on the silex it contains, 4f3. 

Temple, subterrane^, account of the oiie at Ipsanilj^l, 62. 
Thermometer, as an indicator of a ship’s approach to land, 247. 

Tiger, account of a conflict between^one and Lieut. Collet, 203. 
Tucsius, Dr, on the'vdlcano of Coosima, 349- 

Timber, on tlie difference between it wheif fellet^ i^ w’inter and^ sum¬ 
mer, 201. 

Traill, Thomas, on a paraselene, 402. 
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Vreio Nivalis, on the growth of, 200. 

Vrsus langirM-tris. account of the, 410- 
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Venus, observations on, 191* 
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Vishnu, on the golden image of the Idol, 20?.. 

Vwm of Bees, observations on the, 6?. 

Volcano, account of the smallest in the world, 349* 

Vdcanoes of Auvergne, account oC 359. 

Volcanrta Sywibawa, 389. 

W 

Wahlenherg’s geplo^y of Sweden, 407. 

Wallace, rrofessor, on the quadrature of the conic sections, 395. 

Water, on the compressibility of, 196. 

* -of the globe, on the diminution of the, 408. 

Water~pressure Engine, acc6unt of Mr Dickson’s new one, 176. 
Water-Main, account of Mr Watt’s flexible one, 60. » 

Water-Wheels driven by jets of water, I 95 . 

Wait, Mr G. on submarine groves of fir-trees in Orkney, 100. 

Watts, Mr W. on the length of the pendulum, in reply to the Quarter¬ 
ly Journal, 27*—on the ellipticity of «he earth, 288. 

Weisshorn, descent of the glacier of, 274. 

Wernerian Natural History Society, proceedings of, 183. 

WkcrveU, Mr, on the position of the apsides of orbits of great eccen¬ 
tricity, 147. 

Wclga, on the fall of the, 408. 

Ifood, luminous property of/ when steeped in lime, &c. 343. 

Wootz, method of making, 405. 
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YiUe, Dr, on some rare plants ^presented to the botanic garden of Edin¬ 
burgh, 114. 
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Zimome, account of, I98. 
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